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(No.  1375) 


CITY  OF  WASHINGTON 
PUBLISHED  BY  THE  SMITHSONIAN  INSTITUTION 


ADVERTISEMENT. 


The  present  series,  entitled  '*  Smithsonian  Miscellaneous  Collec- 
tions," is  intended  to  embrace  all  the  publications  issued  directly  by 
the  Smithsonian  Institution  in  octavo  form ;  those  in  quarto  constitut- 
ing the  *'  Smithsonian  Contributions  to  Knowledge."  The  quarto  series 
includes  memoirs,  embracing  the  records  of  extended  original  investi- 
gations and  researches,  resulting  in  what  are  believed  to  be  new  truths, 
and  constituting  positive  additions  to  the  sum  of  human  knowledge. 
The  octavo  series  is  designed  to  contain  reports  on  the  present  state  of 
our  knowledge  of  particular  branches  of  science ;  instructions  for  col- 
lecting and  digesting  facts  and  materials  for  research ;  lists  and  synopses 
of  species  of  the  organic  and  inorganic  world ;  museum  catalogues ; 
reports  of  explorations ;  aids  to  bibliographical  investigations,  etc., 
generally  prepared  at  the  express  request  of  the  Institution,  and  at  its 
expense. 

In  the  Smithsonian  Contributions  to  Knowledge,  as  well  as  in  the 
present  series,  each  article  is  separately  paged  and  indexed,  and  the 
actual  date  of  its  publication  is  that  given  on  its  special  title-page,  and 
not  that  of  the  volume  in  which  it  is  placed.  In  many  cases  works 
have  been  published  and  largely  distributed,  years  before  their  com- 
bination into  volumes. 

S.  P.  LANGLEY, 

Secretary  S.  L 
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INTERNATIONAL  EXCHANGE  SERVICE 


SMITHSONIAN   INSTITUTION 


PlJBUSHEn  BY  TttBSmrHSOtVlAv 
1903 


'•  I'oR  Thk  Inckkask  and  Diiri'sioN  j>i'  Kxtnvi.KiM'.i;." 


THE  INTERNATIONAL  EXCHANGE  SERVICE 

OF  THK 

SMITHSONIAN   INSTITUTION. 


In  effecting  the  distribution  of  itsfirst  publications  abroad,  the  Smith- 
sonian Institution  established  relationships  with  certain  forei>>^n  scientific 
societies  and  libraries,  bv  means  of  which  it  was  enable<l  to  materially 
assist  institutions  and  individuals  of  this  country  in  the  transmission  of 
their  publications  abroad,  and  also  foreign  societies  and  individuals  in 
distributing  their  publications  in  the  ITnited  States. 

In  recent  years  the  Smithsonian  Institution  has  been  recognized  by 
the  United  States  Government  as  in  charge  of  its  official  lixchange 
Bureau,  through  which  the  publications  authorized  by  Congress  are 
exchanged  for  those  of  foreign  governments ;  and  by  a  formal  treaty 
it  acts  as  intermediary  between  the  learned  bodies  and  literary  and 
scientific  societies  of  the  contracting  States  for  the  reception  and  trans- 
mission of  their  publications. 

Attention  is  invited  to  the  fact  that  this  is  not  a  domestic,  but  an 
international  exchange  service,  and  is  used  to  facilitate  such  exchanges. 
not  within  the  United  States,  but  between  the  United  States  and  foreign 
countries  only. 

The  Smithsonian  Institution  will  receive  from  an>-  ])erson  or  institu- 
tion of  learning  in  the  ITnited  States  a  package  addressed,  under  the 
following  rules,  to  any  person  or  institution  abroad,  and  will  deliver  it 
to  the  addressee  free  of  expense.  Its  agents  and  the  exchange  bureaus 
abroad  will  likewise  receive  from  associations  of  learning  or  individuals 
in  their  respective  countries  such  publications  as  nia>'  be  delivered  to 
them  under  rules  similar  to  those  prescribed  herein,  and  will  forward 
them  to  Washington,  after  which  the  Institution  will  undertake  their 
delivery,  free  of  expense,  to  the  respective  addresses  in  the  United 
States. 

The  rules  established  for  the  operation  of  llie  l*!xchange  Service 
provide  for  the  distribution  of  books,  pamphlets,  charts,  and  other 
printed  matter,  sent  as  donatiotis  or  rxr/tn/fi^us,  to  any  accessible  pi)iiit 
abroad,  and  without  expense  to  the  sender  ])eyon(l  that  of  the  delivery 
of  the  packages  to  the  Smithsonian  Institution  in  Washington,  and 
also  without  expense  to  the  recipient.  vSimilar  material  sent  from 
abroad  to  this  country  is  forwarded,  prepaid  by  the  sender,  to  the  a<;ents 


or  correspondents  of  the  Institution  in  their  respective  countries.  Be- 
yond this  there  is  no  expense  to  the  sender. 

A  scientific  society  or  an  individual  in  the  United  States  desiring 
to  take  advantage  of  the  Exchange  Serv'ice  should  have  all  packages 
strongly  wrapped  and  legibly  and  fully  addressed.  All  packages  con- 
stituting a  consignment  should  be  carefully  packed  to  avoid  being 
damaged  in  transit,  and  forwarded  to  the  Smithsonian  Institution  at 
Washington,  carriage  prepaid.  The  separate  packages  should  not 
exceed  one-half  of  one  cubic  foot  in  bulk,  and  they  should  not  contain 
letters  or  other  written  matter. 

In  forwarding  exchanges  the  sender  should  address  a  letter  to  the 
Institution,  stating  by  what  route  the  consignment  is  being  shipped  to 
Washington,  and  the  number  of  boxes  or  parcels  of  which  it  is  composed. 

On  the  receipt  of  a  consignment  at  the  Institution  each  package  is 
assigned  an  **  invoice  number,*'  and  a  record  is  made  of  the  entire 
list  of  packages  under  the  sender's  name.  The  separate  packages  are 
also  entered  under  the  name  of  the  person  or  office  addressed.  An 
account  is  thus  established  with  every  correspondent  of  the  Institution, 
which  shows  readily  what  packages  each  one  has  sent  or  received 
through  the  Exchange  Service.  The  books  are  then  packed  in  boxes 
with  contributions  from  other  senders  for  the  same  country,  and  are 
forwarded  by  fast  freight  to  the  bureau  or  agency  abroad  which  has  un- 
dertaken to  distribute  exchanges  in  that  country.  To  Great  Britain 
and  Germany,  where  paid  agencies  of  the  Institution  are  maintained, 
shipments  are  made  weekly  ;  to  other  countries  they  are  made  at  some- 
what greater  intervals. 

Each  package  sent  out  contains  an  addressed  receipt  card  bearing  an 
* '  invoice  number ' '  identical  with  that  upon  the  package.  This  invoice 
number  should  be  carefully  noted  by  the  recipient,  as  it  is  the  means 
of  identifying  the  package,  and  it  is  important  that  the  card  should  be 
signed  and  mailed  to  the  Institution  without  delay.  The  receipt  having 
been  filed  in  the  Exchange  Office,  the  record  of  that  particular  package 
is  made  complete,  while  failure  to  return  the  receipt  card  gives  rise  to 
doubt  as  to  the  correctness  of  the  address,  and  future  packages  for 
that  address  may  be  returned  to  the  sender. 

Transmissions  from  abroad  are  received  by  freight  in  large  boxes, 
and  are  distributed  in  the  United  States  under  frank  by  registered  mail, 
a  record  first  having  been  made  of  the  name  of  the  sender  and  of  the 
address  of  each  package.  A  receipt  card,  returnable  by  mail  without 
postage,  is  sent  with  each  of  these  packages,  and  the  recipient  should 
sign  and  return  it  to  the  Institution  at  once  as  an  acknowledgment  of 
the  package. 

The  Institution  and  its  agents  will  not  knowingly  receive  for  any 
address  purchased  books,  nor  apparatus  or  instruments  of  any  descrip- 


tion,  whether  purchased  or  presented,  nor  specimens  of  natural  history 
except  where  special  permission  from  the  Institution  has  been  obtained. 
The  following  is  a  list  of  countries  and  exchange  bureaus  or  dis- 
tributing agencies  therein  to  which  publications  are  forwarded  by  the 
Institution  for  distribution,  and  which  in  turn  receive  and  transmit 
similar  contributions  to  the  Institution  for  distribution  in  the  United 
States.  It  represents  all  parts  of  the  world  and  exemplifies  the  motto, 
**  Per  Orbem,"  on  the  Smithsonian  seal : 

Algeria  {via  France). 

Angola  (via  Portugal). 

Argentina  :  Museo  Nacional,  Buenos  Ay  res. 

Austria :  K.  K.  Statistische  Central-Couimission,  Vienna. 

Azores  {via  Portugal). 

Belgium:  Service  Beige  des  Echanges  Internationaux,  Brussels. 

BoliWa :  Oficina  Nacional  de  Inniigraci6n,  Hstadfstica  y  Propa^^anda  (jeogrdfica, 

La  Paz. 
Brazil :  Servi9o  de   Permuta96es   Internacionaes,    Bibliotheca   Nacional,    Rio  de 

Janeiro. 
*  British  Colonies  :  Crown  Agents  for  the  Colonies,  London. 
Bulgaria  :  Doctor  Paul  Leverkiihn,  Sofia. 
Canada  :  Sent  by  mail. 
Canary  Islands  {ma  Spain). 

Cape'  Colony  :  Superintendent  of  the  Stationery  Department,  Cape  Town. 
Chile  :  Universidad  de  Chile,  Santiago. 
China  :  Shipments  temporarily  suspended. 
Colombia:  Biblioteca Nacional,  Bogotd. 

Costa  Rica  :  Oficina  de  Dep6sito  y  Canje  de  Publicaciones,  San  Jos^. 
Denmark  :  Kongelige  Danske  Videnskabernes  Selskab,  Copenhagen. 
Dutch  Guiana  :  Surinaamsche  Koloniale  Bibliotheek,  Parainarilx). 
Ecuador  :  Biblioteca  Nacional,  Quito. 

East  India  ;  India  Store  Department,  India  Office,  London. 
^gypt  '•  Soci^t^  Kh^diviale  de  Geographic,  Cairo. 
France  :  Bureau  Kran9ais  des  Echanges  Internationaux,  Paris. 
Friendly  Islands  :  Sent  by  mail. 
Germany:   Doctor   Felix   Fliigel,    Aussere    Halle'sche   Strasse  No.    iS,    ],eii)/.ig- 

Gohlis. 
Great  Britain  and  Ireland  :  Messrs.  William    Wesley    &    Son,   28  Essex  Street, 

Strand,  London. 
Greece  :  Professor  R.  B.  Richardson,  Director  American  School  of  Classical  Slu<l- 

ies,  Athens. 
Greenland  (via  Denmark). 
Guadeloupe  (via  France). 

Cruatemala  :  Instituto  Nacional  de  Guatemala,  (iualeniala. 
Guinea  (via  Portugal). 

Haiti  :  Secretaire  d'Etat  des  Relations  Extdrieures,  Port  au  Prince. 
Honduras  :  Biblioteca  Nacional,  Tegucigalpa. 
Hungary  :  Doctor  Joseph  von  Korosy,  *'  Redoutc,"  Budai)e.sl. 
Iceland  [via  Denmark). 


*  This  method  is  employed  for  commuuicaling  with  a  largo -number  of  the  British  Colouics 
with  which  no  means  is  available  for  forwarding  exchanges  direct. 


Italy  :  Ufficio  degli  Scambi  Inteniazioiiali,  Biblioteca  Nazionale  Vittorio 

Rome. 
Java  {Ti'a  Netherlands). 
Korea  {via  Russia). 

Liberia :  Care  of  American  Colonization  Society,  Washington,  I).  C 
Luxemburg  {via  Germany). 
Madagascar  {via  France). 
Madeira  ivia  Portugal). 
Mexico  :  Sent  by  mail . 
Mozambique  (via  Portugal). 
Natal  :  Agent-General  for  Natal,  London. 
Netherlands :  Bureau  Scicntifique  Central  Neerlandais,  Hiblioth^que  de  rUnli 

sit^,  Ley  den. 
New  Guinea  {via  Netherlands). 
New  Hebrides  :  Sent  by  mail. 
Newfoundland  :  Sent  by  mail. 

New  South  Wales  :  Government  Board  for  International  Exchanges,  Sydney. 
New  Zealand  :  Colonial  Museum,  Wellington. 
Nicaragua  :  Ministerio  de  Relaciones  Kxteriores,  Managua. 
Norway  :  Kongelige  Norske  Frederiks  Universitet,  Christiania. 
Paraguay  :  Ministerio  de  Relaciones  Kxteriores,  Asuncion. 
Persia  {via  Russia). 
Peru  :  Biblioteca  Nacional,  Lima. 
Portugal :  Bibliotheca  Nacional,  Lisbon. 
Queensland  :  .Chief  Secretary's  Office,  Brisbane. 
Roumania  [z'ia  Germany). 
Russia  :  Commission  Russe  des  Kchanges  Internationaux,  Biblioth^que  Itnp^riale    ■ 

Publique,  St.  Petersburg. 
Salvador  :  Museo  Nacional,  San  Salvador. 
Santo  Domingo  :  Sent  by  mail. 
Ser\'ia  {via  Gennany). 

Siam  :  Board  of  Foreign  Missions  of  the  Presbyterian  Church,  New  York. 
South  Australia  :  Astronomical  Obser\'atory,  Adelaide. 
Spain  :  Oficina  para  el  Canje  de  Publicaciones  Oficiales,  Cientificas  y  Literarias, 

Seccion  de  Propiedad  Intelectual  del  Ministerio  de  Fomento,  Madrid. 
Sumatra  (via  Netherlands).     • 

Syria  :  Board  of  Foreign  Missions  of  the  Presbyterian  Church,  New  York. 
Sweden  :  Kongliga  Svenska  Vetenskaps  Akademien,  Stockholm. 
Switzerland  :  Service   des    Kchanges  Internationaux,  Biblioth^que  F6ldrale  Cen- 

trale,  Bern. 
Ta.smania  :  Royal  Society  of  Tasmania,  Hobart. 
Tunis  (via  France). 

Turkey  :  American  Board  of  Commissioners  for  Foreign  Missions,  Boston. 
Uruguay :  Oficina  de  I)ep6sito,  Reparto  y  Canje  Internacional,  Montevideo. 
Venezuela  :  Biblioteca  Nacional,  Caracas. 

Victoria :  Public  Library,  Museums,  and  National  Gallery,  Melbourne. 
Western  Australia  :  Victoria  Public  Library,  Perth. 
Zanzibar  :  Sent  by  mail. 
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LETTER  OF   TRANSMITTAL. 


Washington,  D.  C,  October  0,  1002, 
The  Coniinittee  on  Indexing  Chemical  Literature,  appointed  in  1882 
hy  the  American  Association  for  the  Advancement  of  Science,  has  voted 
to  recommend  to  the  Smithsonian  Institution  for  puhlication  the  fol- 
lowing : 

''  Indkx  to  thk  Litkkatukk  of  Thoiutm, 

l)V  Cavalier  H.  Jouet,  Ph.  D."* 

HkNKY    CAKRINCiTON    BoLTON, 

Chairman. 
Mr.  S.  P.  Langlky, 

Secretaiy  of  Siiiithsoninn  JnHiitudoi}. 


*Thi8  forma  one  of  the  following  series: 
Index  to  the  Literature  of  Uranium,  1785-1885,  by  Henry  Carrington  Bolton, 

1 885. 
Index  to  the  Literature  of  Columbium,  1801-1887,  by  Frank  W.  Traphagen,  1888. 
Index  to  the  Literature  of  the  Spectroscope,  by  Alfred  Tuckerman,  1888,  1902. 
Index  to  the  Literature  of  Thermodynamics,  by  Alfred  Tuckerman,  1890. 
A  Bibliography  of  the  Cliemical  Influence  of  Light,  by  Alfred  Tuckerman,  1891. 
A  Bibliography  of  Aceto-Acetic  Ester,  by  Paul  H.  Seymour,  1894. 
Index  to  the  Literature  of  Didyniium,  1842-189.'?,  by  A.  C.  Langmuir,  1895. 
Indexes  to  the  Literature  of  Cerium  and  Lanthanum,  by  W.  H.  Magee,  1895. 
A  Bibliography  of  the  Metals  of  the  Platinum  Group,  by  Jas.  Lewis  Howe,  1897. 
Review  and  Bibliography  of  the  Metallic  Carbides,  by  J.  A.  Mathews,  1898. 
Index  to  the  Literature  of  Tha'llium,  18(51-1897,  by  Miss  Martha  Doan,  1898. 
Index  to  the  Literature  of  Zirconium,  by  A.  C.  Langmuir  and  Charles  Baskerville, 

1899. 
A  Bibliography  of  the  Analytical  Chemistry  of  Mangane^ie,  1785-1900,  by  Henry 

P.  Talbot  an<l  John  W.  Brown,  1902. 


1^  R  K  F  A  (;  K . 


Tliis  Index  to  the  Litirature  of  Ihoriiiiii  \u\h  been  j)repared  after  jv 
very  laborious  and  painstaking  searcli  throiigli  many  scientific  and 
teclinical  journals*. 

Most  of  the  references  have  been  verified,  and  usually  the  orij];inal 
article  heads  the  list,  but  in  some  few  cases  this  was  difficult  to 
determine. 

It  is  not  offered  as  absolutely  complete,  and  the  compiler  requests 
that  any  one  using  the  index  would  send  corrections  and  addenda  to 
him. 

Minerals  now  recognized  as  containing  thorium  have  been  mentioned 
only  in  such  cases  when  the  earth  has  been  found.  The  patent  litera. 
ture  relative  to  the  use  of  tliorium  in  the  arts  is  not  included. 

C.  H.  J. 
Columbia  Ukivkksity, 

New  York,  1902. 
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INDEX  TO  THE  LITERATURE  OF  THORIUM. 

(1817-1902.) 

BY  CAVALIER  H.  JOUET,  Ph.  D. 


1817:  1.  Gahn,  Wallmann,  Eggertz,  Bkrzklius.  Undersokning  af 
nagra  i  trakten  kriiig  Fahlun  funna  Fossilier,  och  af  deras  Lager- 
stiilleii. 

Afh.  Fys.  Kenii,  1818,  5,  1-93;  Oken,  Isis,  1819,  col  391-409;  J.  fur 
Chem.  (Schweigger),  1817,  21,  25-43;  Ann.  Phil.  (Thomson),  1817, 
9,  160-161,  452-460;  Ann.  chim.  phys.,  1817,  5,  5-21;  Quart.  Jour. 
Sci.  Arts,  1817,  2,  443;  Ann.  Mines,  1818,  [1],  3,  151-160;  Roy. 
Soc.  C.  Sci.  Papers,  1867,  1,  340,  and  1868,  2,  457,  754. 

1817:  2.     Note.     New  earth  discovery,  Thorine. 
Ann.  Phil.  (Thomson),  1817,  9,  412. 

1817 :  3.     Gahn.     Thorine,  eine  neue  Erde. 

Oken,  Isis,  1817, 1,  col  1317-1320 ;  Roy.  Soc.  C.  Sci.  Papers,  1868,  2, 754. 

1817 :  4.  Bernhardi.  Das  allgemeiiie  Krystallizations  system  der 
chemischen  Elemente.    **  Thorinium." 

J.  fiir  Chem.  (Schweigger),  1817,  21,  4-24;  Roy.  Soc.  C.  Sci.  Papers, 
1867,  1,  304. 

1818:  5.  Berzeluis.  Chemische  Entdeckungen  im  Mineralreiche 
gemacht  zu  Fahlun  in  Schweden,  Thorina,  eine  neue  Erde. 
"  Nachricht  von  Herrn  Berzelius  neuer  Erde,  Thorina." 

Ann.  der  Phys.  Pogg.,  1818,  59,  247-254;  Roy.  Soc.  C.  Sci.  Pajiers, 
.1867,  1,  333. 

1821 :  6.     Berzelius.     Nya  inetalliska  Kroppar.     **  Thorium." 

Ai-sb.  Phys.  Kerai,  1821,  66;  Berzelius'  Jsb.,  1822,  1.  50;  Arcliiv. 
Bergbau,  1823,  8,376. 

1821 :  7.  Berzelius.  Thorjord  funnen  pa  Bornholm  (now  problemat- 
ical). 

Arsb.  Phys.  Kemi,  1821,  57;  Berzelius'  Jsb.,  1822,  1,  40. 

1823 :  8.  Berzelius.  Undersokning  af  flusspats-syran  och  dess  miirk- 
viirdigaste  foreningar.  *' Tillagg  om  Thorjorden  "  (proves  to  be 
yttrium  phosphate). 

Kongl.  Sv.  Vet.  Acad.  Handl.,  1823,  284-359;  1824,  46-98,  278-328; 
Ann.  chim.  phys.,  1824,  26,  39-43 ;  1824,  27, 53-67,  167-177,  287-308, 
337-359;  1825,  29,  295-314,  337-372;  Ann.  der  Phys.  Pogj?.,  1824, 
1,  1-48,  169-230;  1824,  2.  113-150;  1825,  4,  1-22,  117-156;  Phil. 
Mag.,  1824,  392-393;  1825,  65,  254-267;  J.  fiir  Chem.  (Schweigger) 
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1825,  44,  348-350;  Arsb.  Phys  Kemi,  1825,  118;  Berzelius'  Jab., 
1820,  5,  112,  113;  Ann.  Mines,  1820  [I],  12,  HO;  Quart.  Jour.  8ci. 
Arts,  1825,  18,  150,  157;  Annals  Phil.  (Thomson),  1824,  8,  330-343, 
450-457;  1824,  9,  124-131;  1824,  10,  110-130;  Roy.  Soc.  C.  8ci. 
Papers,  1807,  1,  335. 

1825:  9.     Lkttrk  de  M.  Bkrzklius  a  M.  Brogniart.     March  15,  1825. 

Observations  sur  diverses  especes  Minerales,  extraites  d'une  lettre 

de  M.  Berzelius,  k  M.  Brojijniart. 

Ann.  des  sci.  naturelles,  1825,  No.  5, 430-432 ;  Ann.  Phil.  (Thomson), 
1820,  11,  2:J-24;  Edin.  J.  Sci.,  1825,  3,  332-334;  Roy.  Soc.  C.  Sci. 
Papei-8,  1807,  1,  335. 

1826:  10.     WoHLKu.     Ueber  deii  Pj^rochlor,  eine  neue  Mineral  species 
'*  Ceroxyd  "  (unrein). 

Ann.  (ler  Phys.  Pojrj?.,  1820,  7,  417-428;  Ztachr.  Kryst,  1820,  2,  -185- 
381);  Ber.,  1882,  15,  3150a;  Berzelius'  Jsb.,  1828,7,  175-170:  Arsb. 
Phys.  Kemi,  1827,  172-173;  Beudant.  Min.,  1832,  vol.  2,  Oil),  750; 
Kammelsberg's  Min.  Ohem.,  1875,  2d  ed.,  371-375;  Roy.  Soc.  C. 
Sci.  Papers,  1872,  6,  411. 

1827  :  11.     IlosE.     Pyrochlore,  a  new  mineral  species. 
;  Edin.  J.  Sci.,  1827,  6,  358-;^01. 

1  1828:  12.     Bkrzklius.     Ueber  den  Thorit,  ein  neues  mineral  und  eine 

:  darin  enthaltene  neue  Erde,  die  Thorerde. 

I 

I  Ann.  der  Phys.  Pogg.,  1829, 15,  G33-()34 ;  Berzelius'  Traitc  de  Cliimie, 

j  French  ed.,   1846,  2,  179-184:   Rammelsberg's  Min.  Cheni.,  18<K), 

'  541-540;  Edin.  J.  Sci.,  1829,  1,  207-209;   1829,  2,  223-225;  C^uart. 

Jour.  Sci.  Arts,  1829.  2,  412-413;  1830,  1,88-104;  1830,  1,  417-419; 
Gmelin-Kraut,  Handb.  anorg.  Chemie,  1874-1880,  IP,  881  ;  Hens- 
mans,  Repertoire,  1829,  June;  Phil.  Mag.,  1829,  6,  392-393;  Roy. 
Soc.  0.  Sci.  Papers,  1807,  1,  330. 

1829 :  13.     Bkrzklius.    Undersokning  af  ett  ny tt  mineral  som  inneballer 

en  forut  obekant  jord. 

Kongl.  Sv.  Vet.  Akad.  Handl.,  1829,  1-30;  Berzelius'  I^hrbuch  d. 
Chemie,  1845,  3,  1224;  1845,  5°  Auf.  2,  189-194;  1845,  5°  Auf.  3, 
511-518;  Ann.  der  Phys.  Pogg.,  182i»,  16,  385-414;  Ann.  chim. 
phys.,  1830,  43,  5-38;  J.  techn.  Chem.,  1829,  2,  403-404;  WM. 
Univ.,  1829,  n.  s.,  42,  291-311  ;  1830,  n.  s.,  43,  48  (>4 ;  Quart.  Jour. 
Sci.  Arts,  1829,2,290-302;  1830,1,88-104;  Gmelin-Kraut,  Handb. 
anorg.  Chemie,  1875,  1,  57;  1897,  2^  144,  220,  094,  970;  Rammels- 
l)erg's  Min.  Chem.,  1875,  2  Auf.  2,  173-174;  Dana's  Min.,  1874,  5th 
ed.,  413;  Roy.  Soc.  C.  Sci.  Papers,  1807,  1,  330. 

1829 :  14.     Bkrzklius.     Extrait  d'une  lettre  de  M.  Berzelius  a  M.  Dulong 
sur  la  decouverte  d'une  nouvelle  terre,  la  Tliorine.     Seances  de 
'  Pacad.  royale  des  sciences.     Paris,  1829,  July  20. 

I  Ann.  chim.  pliys.,  1829,  41,  422-423:  1829,  42,07  ;  L'Universd,  1829, 

No.  20<i,  July  25:  Bibl.  Univ.,  1829,  41,  255-250;  Le  Globe,  1829, 
[7],  58,  4().3,  July  22;  J.  de  pharm.,  1829,  15,  488-4K9;  Am.  J.  Sci., 

I  18:«),  17,  381  ;  Roy.  Soc.  C.  Sci.  Papers,  1807,  1,  330. 
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1829 :  15.     Berzklius.     Thorina  and  Thorinium. 

Bibl.  Univ.,  1829,  41.  255-256;  Phil.  Mag.,  1830,  7,  388-389. 

1829:  16.     Editor's  notice.     Thorine,  a  new  earth.    Thorite  (Brevig 
mineral). 

Edinb.  Phil.  J.,  1829,  20,  363. 

1829:  17.     Berzelius.     Entdeckung  einer  neuen  Erde  und  eines  neuen 
Metalls  der  Thorerde  und  des  Thoriums. 

J.  fur  Chem.  (Schweigger),  1829,  57,  492-493. 

1829 :  18.     Bulletin  des  travaux  de  la  Soci6t6  de  Pharmacie  de  Paris. 
Extraits  du  proems  verbal.     Stance  du  15  Aodt.    Sur  la  thorine 
"  Dulong  donne  lecture  d'une  lettre  de  M.  Berzelius." 
J.  de  pharin.,  1829,  15,  488-489. 

1829:  19.     Editorial.     Atomgewichte  der  einfachen  Korper  nach  Ber- 
zelius' neuesten  Bestimmungen. 
J.  tech.  Chem.,  1829,  2,  455-470. 

1830:  20.     Berzelius.     Atomengewichte  der  einfachen  Korper. 
Pliarm.  Centrbl.,  1830,  8-10. 

1830:  21.     Berzelius.     Untersuchung  einer  minerals  von  Brevig,  Nor- 

wegen.     '*  Thorium,"  "Thorit." 

Kongl.  Sv.  Vet.  Acad.  Haiidl.,  1829,  1-30;  Arab.  Phys.  Keini,  1830, 
95-97;  Berzelius'  Jsb.,  1831,  10,  98-100. 

1830:  22.    Berzelius.     Thorerdesalze. 

Kongl.  Sv.  Vet.  Acad.  Handl.,  1829,  18;  Arab.  Phya.  Kemi,  1830, 
139;  Berzeliua*  Jab.,  1831,  10,  143-144. 

1831 :  23.     Berzelius.    Om  Vanadin  och  dess  egenskaper.     "  Vanadin- 

syrad  Thorjord." 

Kongl.  Sv.  Vet.  Acad.  Handl.,  1831,  1-67;  Ann.  der  Phya.  Pogg., 
1831,  22,  1-67;  Ann.  chim.  phys.,  1831,  47,337-40$);  J.  fur  Chem. 
(SchweiKger),  1831,  62,  121-124;  :323-374 ;  Berzelius,  Traits  de 
Chimie,  1831,  t.  4,  642-686;  J.  fur  Chem.  (SchweiKger),  1831,  63, 
26-54;  Aral).  Phya.  Kemi,  1831,  99-110;  Berzeliua'  Jab.,  1832,  11, 
97-108;  J.  tech.  chem.,  1831,  1,  141-142;  Ztschr.  Phyaik  u.  Mathe- 
matik,  1831,  9,  391-^392;  Phil.  Mag.,  1831,  10,  321-337;  1831,  11, 
7-20;  Magazin  fur  Pharin.,  1831,  33,  249-253;  Roy.  Soc.  C.  Sci. 
Papera,  1868,  2,  336;  1872,  6. 

1832:  24.     Berzelius.     Recherches  sur  la  thorine,  nouvel  oxyde. 

Ann.  der  Phya.  Pogg.,  1829,  16,  385-415;  Ann.  Mines,  1832  [3],  1, 
98-106. 

1832 :  25.     Berzelius.     Analyse  du  thorite  mineral  contenant  une  nou- 
velle  terre. 

Ann.  der  Phya.  Pogg.,  1829,  16,  385-415;  Ann.  Minea,  1832  [3],  1, 
183-185. 
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1832 :  26.     Berzklius.     Analyses  of  thorite,  by  Berzelius. 

Beudant,  Min.,  1832,  2,  171-172,  741. 

1832  :  27.     Berzelius.     Mention  of  false  discovery  of  Thorium  (xeno- 
time). 

Beudant,  Min.,  1832,  2,  552-553,  752. 

1832  :  28.     Beudant.     Un  Mineral  de  Coromandel. 
Beudant,  Min.,  1832,  2,  652. 

1833:  29.-  W6hler.     Thorerde  im  Pyrochlor. 

Ann.  der  Phys.  Fogg.,  1833,  27,  80;  Ann.  der  pharm.,  1833,  8,  154  ; 
Pharm.  CJentrbl.,  1834,  174;  Rammelsberg'a  Min.  Chem.,  1875,  2d 
ed.,  371-375;  Jahrb.  Min.,  1833,  64,  424;  Ber.,  1882,  15,  3181a; 
Roy.  Soc.  C.  8ci.  Papers,  1872,  6,  412. 

1833 :  30 :  Berzelius.     Atomgewichte  der  einfachen  Korper. 
Pharm.  Centrbl.,  1833,  2-3. 

1833:  31.     Berzelius.     Undersokning  af  tellurens  egenskaper.     ''Tel- 
lursyrlig  thorjord." 

Kongl.  8v.  Vet.  Acad.  Handl.,  1833,  227-307;  Ann.  der  Pliya.  Pogg., 
1833,  28,  392^00;  1834,  32,  1-32,  577-627;  Ann.  chim.  pliys.,  1835, 
58,  li:i-150,  225-281;  Arsh.  Phys.  Kemi,  1832,  103-106;  1833,  9<i- 
103 ;  1834. 148-152, 163-167 ;  Berzelius'  Jsb.,  1833, 12, 100-103 ;  18:W, 
13,  94-102;  1835,  14,  14<>-149,  161-164;  J.  de  pharm,  1833,  19, 
582-587;  1836,  22,  147-149;  Phil.  Mag.,  1836,  8,  84-85;  Am.  J.  Sci., 
1835,  28,  137-140;  Ann.  Mines,  1834,  5,  381-385;  Roy.  Soc.  G.  Sol. 
Papers,  1867.  1,  338. 

1834 :  32.     Berzelius.     Atomgewichte  der  einfachen  Korper. 
Pharm.  Centrbl.,  1834,  1-2. 

1835:  33.     Berzelius.     Oni  distillationsprodukterna  af  Drufsyra,  (Aci- 
dum  Paratartaricum). 

.  Kongl.  Sv.  Vet.  Acad.  Handl.,  1835,  142-169;  Ann.  der  Phys.  Pogg., 
1835,  36,  1-28;  Bibl.  Univ.,  1836,  3,  398-402;  J.  de  pharm.,  18:J5, 
21,  242-245;  1836,22,  1.38-142;  Ann.  der  pharm.,  1835,  13,  61-(>:{; 
Ai-sb.  Phys.  Kemi,  18:^5,  255-265;  Berzelius' Jsb.,  1836, 15,254-264; 
Roy.  Soc.  C.  Sci.  Papers,  1867,  1,  338. 

1835 :  34.     Berzelius.     Atoingevvichte  der  einfachen  Korper. 
Pharm.  Centrbl.,  1835,  1-2. 

1836:  35.     Berzelius.     Atomgewiclite  der  einfachen  Korper. 
Pharm.  Centrbl.,  1836,  1-2. 

1837  :  36.     Berzelius.     Atomgewichte  der  einfachen  Korpers. 
Pliarm.  Centrbl.,  1837,  1-2. 

1838:  37.     Berzelius.     Atomgewichte  der  einfachen  Korpers. 
Pharm.  Centrbl,  1838,  1-2. 
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1839 :  38.     Rose.    Ueber  die  mineralogische  und  geognostische  Beschaf- 

fenheit  des  Ilmengebirges. 

Berichte.  Konigl.  Akad.  d.  Wias.  Berlin,  1839,  53-61 ;  Ann.  der  Phys. 
Pogg.,  1839,  47,  374-384;  Jahrb.  Min.,  1840,  709-714;  Roy.  6oc.  C. 
Sci.  Papers,  1879,  8,  276. 

1839:  39.     Berzelius.    Atomgewichte  der  einfachen  Korper. 
Pharm.  Centrbl.,  1839,  1-2. 

1839  :  40.     Rose,  G.     Beschreibung  einiger  neuen  Mineralien  des  Urals. 

''  Tschewkinit." 

Ann.  der  Phys.  Pogg,  1839,  48,  551-554 ;  J.  priikt.  Chem.,  1840,  465- 
467;  Jahrb.  Min.,  1841,  120;  Arsb.  Phys.  Kenii,  1841,  197-200; 
Arsb.  Phys.  Kemi  (Rapport  annuel),  1840,  115;  Berzelius*  Jsb., 
1841,  20.' 209-213;  Rose,  Reiee  nach  dem  Ural,  1842,  2,  92-93; 
Rammelsberjf's  Min.  Chem.,  1875,  2d  ed.,  673;  Edin.  Phil.  J.,  1840, 
29,  418 ;  Roy.  Soe.  C.  Sci.  Pai»er8,  1871,  5,  277. 

1839:  41.     Kehsten.     Uiitersuchung  des  Monazits,  eines  Thorerde  und 
Lantanoxyd  entbaltenden  Minerals  vom  Urals. 

Ann.  der  Phys.  Pogg.,  1839,  47,  385-396;  Ann.  Mines,  1840,  [3], 
17,  628-633;  Arsb.  Phys.  Kemi,  1840,  232-233;  Arsb.  Phys.  Kemi 
(Rapport  annuel),  1840,  137;  Berzelius*  Jsb.,  1841,  20,  245;  Jahrb., 
Min.,  1840, 105;  1841,377  R;  Phil.  Mag,  1840, 17,202;  Bibl.  Univ., 
18:^9,24,185-192;  Rev.  eci.  Quesneville,  1841,7,60;  Gmelin-Kraut, 
Handb.  anorg.  Chemie,  1874-1886,  2\  560;  Edin.  Phil.  J.,  1840,  28, 
417  ;  Rammel8ber>r's  Min.  Chem.,  1875,  2  Auf.  2,  305-306 ;  Roy.  Soc. 
C.  S<-i.  Pai>er8,  1869,  3,  642. 

1839:  42.     W5hler.     Analyse  des  Pyrochlors.     Miask  and  Brevig. 

Ann.  der  Phys.  Pogg.,  1839,  48,  83-95;  J.  prakt.  Chem.,  1839,  18 
280-290;  Arsb.  Phys.  Kemi,  1840,  232;  Berzeliue'  Jsb.,  1841,20. 
244-245;  Ann.  Mines,  1840,  [3],  17,  624-628;  Jahrb.  Min.,  1841. 
119;  Ber.,  1882,15,  3205a;  Arsb.  Phys.  Kemi  (Rapport  annuel), 
1840,  137;  Rev.  sci.  Qmisneville,  1841,7.  60  ;  Gmelin-Kraut,  Handb. 
anorg.  Chemie,  1897,  2'\  86;  Rammelsberg's  Min.  Chem.,  1875,  2d 
ed.,  371-375;  Dana's  Min.,  1874,  5th  ed.,  513;  Roy.  Soc.  C.  Sci. 
Papers,  1872,  6,  412. 

1839:  43.     Rose,  H.      Ueber  die  Fallung  einiger  Metalloxyde  durch 
wasser. 

Ann.  der  Phys.  Pogy;.,  1839,  48,  575-577;  Ann.  chim.  phys.,  1840,74, 
72-74;  J.  de  pharm.,  1840,  26,  40fM12;  Roy.  Soc.  C.  Sci.  Papers, 
1871,  5.  282. 

1840:  44.     Berzelius.     Atomgewichte  der  einfachen  Korper. 
Pharm.  Centrbl.,  1840,  1-2. 

1840:  45.     Rose,   Gustav.      Ueber   die   Identitiit   des  Edwardsit   und 

Monazit. 

Ann.  derPhvs.  Pogg.,  1840,  49,  22:^229;  J.  Frankl.  Inst.,  1840,  25, 
289-290 ;  Arsb.  Phys.  Kemi,  1841,  172 ;  Berzelius'  Jsb.,  1 842, 21,  215 ; 
Jahrb.  Min.,  1840,  703-704;  Roy.  Soc.  C.  Sci.  Papers,  1871,  5,  277. 


I 
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1840:  46.    Shepard.     On  the  identity  of   Edwardsite  with   Monazite 

(Mengite)  and  on  the  composition  of  the  Missouri  meteorite. 

Am.  J.  Sci.,  1840,  39,  249-255;  Jahrb.  Min.,  1841,  374,  Ref. ;  Sturgeon, 
Ann.  Electr.,  1841,  6,  54-58;  Roy.  Soc.  C.  Sci.  Papers,  1871,  5,  676. 

1840:  47.     Schkerer.     Ueber  den  Euxenit,  eine  neues  mineral. 

Ann.  der  Phys.  Pogrg.,  1840,  50,  149-153;  Jahrb.  Min.,  1842,  330; 
Rev.  sci.  Quesneville,  1841,  7,60;  Arsb.  Phys.  Kemi,  1841, 140^141  ; 
Berzelius' Jsb.,  1842,  21,  179-180;  Rammelsberg's  Min.  Cliein.,  1875, 
2d  ed.,  368-370;  Edin.  Phil.  J.,  1840,  29,  417-418;  Roy.  Soc.  C.  Sci- 
Papers,  1871,  5,  449. 

1841 :  48.     Berzelius.     Atomgewichte  der  einfachen  Korper. 
Pharm.  Centrbl.,  1841,  1-2. 

1842:  49.     Berzelius.     Atomgewichte  der  einfachen  Korper. 
Phurm.  Centrbl.,  1842,  1-2. 

1842 :  50.     Nordenskiold.    Utkast  till  ett  examinations-system  for  min- 

eralierne. 

Acta  Societatis  Scientiarum   Fennicae,  1842,  1,  627-685;  Roy.  Soc.  C. 
Sci.  Papers,  1870,  4,  640. 

1842 :  51.     Rose.     "  Pyrochlor  "  and  "  Monazit." 

Reise  nach  deni  Ural,  1842,  2,  64-66,  87-92,  447. 

1843:  52.     Berzelius.     Atomgewichte  und  Aequivalente  der  einfachen 
Korper. 

Pharm.  Centrbl,  1843,  1-4. 

1844:  53.     Berzelius.     Atomgewichte  und  Aequivalente  der  einfachen 

Korper. 

Pharm.  Centrbl.,  1844,  1-4. 

1844:  54.     Hermann.      Untersuchung  einiger  Russischen  mineralien 
**Ae3chynit  und  Pj'rochlor  von  Miask." 

Bull.  soc.  imp.  Moscou,  1844, 17,  pt.  3,  605-624  ;  J.  priikt.  Chem.,  1844, 

31,  94-99;  1846.  39,  246;  Arab.  Kemi,  1845,  282-283;  Areb.  Phys. 

Kemi   (Rapport  annuel),  1845,  218-219;  Berzelius'  Jsb.,  1846,  25, 

375,  376;  Ann.  der  Phys.  Pogjf.,  1847,  70, 1336;  Annuaire  de  Chimie, 

1845,  204-208;  Jahrb.  Min  ,  1844,  826,  Ref.  ;   1847,  828,  Ref.  ;  Riun- 

melsberg's  Min.  Chem.,  1875,  2d  ed. ,  370,  371-375;  Nachricht  von 

G.  A.   Univ.  Gottingen,   1846,   No.   18,285;  Rev.  sci.  Quesneville, 

1844,  2°  series.    No.   2,   214-215;    Gmelin-Kraut,  Handb.    anorg. 

Chem.,  1897,  2',  86;  Rev.  sci.  Quesneville,  1847,  2°  series,  14,  415  ; 

Jahrb.  Min.,  1848, 720.  Ref. ;  Berg.  u.  H.  Ztg.,  1844, 3,  582-583  ;  Dana's 

Min.,   1874,  5th  ed.   513;  Roy.  Soc.   C.  Sci.  Papers,   1869,  3,311; 

1  1872,6,414. 

I 

I  1844:55.     Rose.     Ueber  die  Titansjiure.     *' Ueber  die  in  Natur  vorkom- 

I  menden   Mineralien,  Tschevvkinit."     (Rose  finds  no  thoria,  but 

:  later  Hermann  does  find  thoria.) 

!  Berichte.  Konigl.  Acad.  d.  Wiss.  Berlin,  1844,  105-119,  163-168,  248- 

;  252,  286-290;  J.  prakt.  Chem.,  1844,  32,  296-310,472-476;  1844,33, 


•J 
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233-236;  Ann.  Chem.  (Liebi^),  1845,  53,  2B7-283,  411-422;  Ann. 
<ler  Phys.  Pork-,  18">4,  61,  507-531 ;  1844,  62, 119-131,  253-270.  591- 
596;  Majocchi.  Ann.  fis.  chiin.,  1845,  19,  60-61;  Ann.  chim.  phys., 
1844,  12,  176-187;  1845,  15,  290-320;  Rammelsbiirg's  Min.  Chem., 
1875,  2d  ed.,  673;  Dana's  Min.,  1874,5th  ed.,  387-388;  Gmelin- 
Kraut,  Handb.  anorg.  Chemie,  1897,  2\  37-38;  Roy.  Soc.  C.  Sci. 
Papers,  1871,  5,  283. 

1844:  56.  Hermann.  Untersuchungdes  Monazits,namentlich  inBezug 
auf  den  angeblichen  Thorerdegehalt  desselbeii. 

J.  prakt.  Chem.,  1844,  33,  90-94;  Arsb.  Kemi,  1845,  283-284;  Berze- 
lius'  Jsb.,  1846,  25,  376-377 ;  Jahrb.  Min.,  1845,  590,  699  R. ;  Arsb. 
Phys.  Kemi,  (Rapport  annuel),  1845,  219;  Gmelin-Kraut,  Handb. 
anorg.  Chemie,  1874-1886,  2\  560;  Annuaire  de  Chimie,  1845,  208- 
210;  Rammelsberg's  Min.  Chem.,  1875,  2  Auf.  2,  305-306;  Roy. 
Soc.  C.  Sci.  Papers,  1869,  3,  311. 

* 

1845:  57.     Scheerer.    Thorit. 

Ann.  der  Phys.  Pogg.,  1845,  65,  276-310;  Jahrb.  Min.,  1846, 234 ;  Rev. 
Sci.  Quesneville,  1845,  2°  series,  7,  197;  Berg.  u.  H.  Ztg.,  1845,  4, 
849-859,  891-900. 

1845:  58.  Berzelius.  Atomgewichte  und  Aequivalente  der  einfachen 
Korper. 

Pharm.  Centrbl.,  1845,  1-4. 
1846:  59.    Berzelius.    Aequivalente  und  Atomgewichte  der  einfachen 

Korper. 

Pharm.  Centrbl.,  1846,  1-4. 

1846:  60.  Hermann.  Untersuchungen  russischerMineralien.  **Ueber 
Ilmenium,  ein  neues  metall,  auch  (iber  Titan,  Tantal  und  Nio- 
bium, so  wie  iiber  Aeschynit,  Ytteroilmenit  und  Columbit." 

J.  prakt.  Chem.,  1846,  38,  91-124;  Arch.  sci.  phys.,  1846,  2,  383-392; 
Jahrb.  Min.,  1847,  59,  351-353  R. ;  J.  de  pharm.,  1846,  10,  290-307  ; 
Annuaire  de  Chimie,  1847, 95-104,  264-266 ;  Arsb.  Phys.  Kemi,  1847, 
75-76;  Berzelius' Jsb.,  1848,  27,  97-98;  Arsb.  Phys.  Kemi,  (Rapport 
annuel),  1847,  58-59;  Arsb.  Phys.  Kemi.  1847,  200-201;  Berzelius' 
Jsb.,  1848,  27,  254 ;  Arsb.  Phys.  Kemi,  (Rapport  annuel,  1847, 151- 
152;  Arsb.  Phys.  Kemi,  1847, 184-185 ;  Rammelsberg's  Min.  Chem., 
1875,  2d  ed.  364-366;  Berzelius'  Jsb.,  1848,  27, 235-236;  Arsb.  Phys. 
Kemi,  (Rapport  annuel),  1847,  139;  Roy.  Soc.  C.  Sci.  Papers,  1869, 
3,  312. 

1846:  61.  W6HLER.  Uber  den  Kryptolith  (mentions  absence  of 
thoria). 

Nachricht  von  G.  A.  Univ.  Gottingen,  1846,  No.  2,  19-23 ;  Ann.  der 
Phys.  Pogg.,  1846,  67,  424-427;  Jahrb.  Min.,  1846.  731 ;  Ber.,  1882, 
15,  3206a;  Ann.  chem.  (Liebig),  1846,  57,  268-272;  Arsb.  Phys. 
Kemi,  1846,  248-249 ;  Berzelius'  Jsb.,  1847,  26,  336-337 ;  Arsb.  Phys. 
Kemi,  (Rapport  annuel),  1846,  186-187 ;  Phil.  Mag.,  1846,  29,31-32 1 
Edin.  n.  Phil.  J.,  1846-1847,  42,  378-379;  Annuaire  de  Chimie,  1847 
3 
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246-249;  Gmelin-Kraut,  Hand  b.  an  org.  Cheniie,  1874-1880,  2\  559- 
560;  Rammelsberg's  Min.  Chem.,  1875,2  auf.,  2,  304-3a5;  Dana's 
Min.,  1874,  5th  ed.,  529;  Roy.  Soc.  C.  Sc-i.  Papers,  1872,  6,  414. 

1846:  62.  Playfair  and  Joule.  Section  II.  Researches  on  atomic 
volume  and  specific  gravity  (oxide  of  thorium  =  67.6).  Specific 
gravity  =  9.402 ;  atomic  volume  =  7.19. 

Proc.  Chem.  Soc.  Lond.,  1845-18-18  [3],  57-103;  Roy.  Soc.  C.  Sci. 
Papers,  1869,  3,  584 ;  1870,  4,  940. 

1847 :  63.     Wohler.    t)ber  den  Thorerdegehalt  des  Pyrochlors. 

Ann.  cheni.  (Liebig),  1847, 61,  264 ;  Ramnielsberg's  Min.  Chem.,  1875, 
2d  ed.,  371-375;  Jahrb.  Min.,  1848,326;  Annuaire  de  Chimie.  1848, 
175;  Jsb.  Chem.,  1847-1848,  1205. 

1847:  64.     Hermann.    Fortgesetzte  Untersuchungen  (iber  die  Zusam- 

mensetzung  des  Monazits,  namentlich  in  Beziehung  auf  den  ange- 

blichen  Thorerde-Gehalt  desselben. 

J.  prakt.  Chem.,  1847,  40,  21-34;  J.  de  pharm.,  1847,  11,  389-392; 
A nnnairede  Chimie,  1848,  146-147;  Majocchi,  Ann.  fis.  chim.,  1847, 
26,  122-131 ;  Rammeleberg's  Min.  Chem.,  1875,  2  Auf.  2.  305-306; 
Gmelin-Kraut,  Handb.  anorg.  Chemie,  1874-1886,  II»,  560;  Jsb. 
Chem.,  1847-1848, 1215-1216;  Roy.  Soc.  C.  Sci.  Papers,  1869,  3,  312 ; 
1872,  6,  686. 

1847:  65.     Hermann.     Untersuchungen  iiber  das  Ilmenium. 

J.  prakt.  Chem.,  1847,  40,  457-180;  J.  de  pharm.,  1847, 12,  313-318; 
Arsb.  Phys.  Kemi,  1847.  54-59;  Berzelius'  Jsb.,  1849,  28,64-70; 
Annuaire  de  Chimie,  1848,  8-9,97-102,  175;  Ranimelsberg's  Min. 
Chem.,  1875,  2d  ed.,  364-366;  Majocchi,  Ann.  fis.  chim.,  1847,  27, 
252-253;  Jsb.  Chem.,  1847-1848,  404;  Chem.  Centrbl.,  1847,  497- 
503,  503-505 ;  Roy.  Soc.  C.  Sci.  Papers,  1869,  3,  312 ;  1872,  6,  686. 

1847:  66.  Berzelius.  Aequivalente  und  Atomgewichteder  einfachen 
Korper. 

Pharm.  Centrbl.,  1847,  1-4. 

1847:  67.     Le  Conte.    On  Coracite,  a  new  ore  of  Uranium. 

L'Institut,  1847,  No.  714,  295;  Am.  J.  Sci.,  1847  [2],  3,  173-175; 
Chemist  (Watt),  1847,  242-243 ;  N.  Jena.  Lit.  Ztg.,  1848,  855 :  Jahrb. 
Min.,  1847,  591  Ref. ;  Annuaire  de  Chimie,  1848,  163;  Jeb.  Chem., 
1847-1848,  1167;  Roy.  Soc.  C.  Sci.  Papers,  1869,  3.  916. 

1847-1848:  68.    Editorial.    Coracit. 

Jsb.  Chem.,  1847-1848,  1167. 

1848:  69.  Weibye.  Beitriige  zur  topographischen  Mineralogie  Nor- 
wegens. 

Archiv.  Bergbau.,  1848,  22,  465-544. 

1848:  70.  Bekzelius.  Atomgewichte  und  Aequivalente  der  einfachen 
Korper. 

Pharm.  Centrbl.,  1848, 1-3. 
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1849 :  71.     Whitney.    Chemical  examination  of  some  minerals,  Cora- 
cite  of  Le  Conte. 

Jour.  Boston  Soc.  Nat.  Hist,  1850-1857,  6,  3ft-42;  Am.  J.  Sci.,  1849 
[21,  7,  434;  J.  prakt.  Chem.,  1849,  51,  127-128;  Phil.  Maj?.,  1850 
[3],  37,  153-154;  Annuaire  de  Ohimie,  1851,  204;  Jahrb.  Min.. 
1851,  592;  Rammel8l)erg'8  Min.  Chem.,  1875,  2d  ed.,  176;  Jab. 
Chem.,  1849,  734;  Roy.  Soc.  C.  Sci.  Papers,  1872,  6,  352. 

1849  :  72.     Berzelius.    Atomgewichte  und  Aequivalente  der  einfachen 
Korper. 

Pharm.  Centrbl.,  1849,  1-3. 

1849:  73.     Berzelius.     Acide  pyruvique. 

Berzelius*  Traits  de  chimie,  1849,  2*  edit,  5,  187-206. 

1850:  74.     Berzklius.     Atomgewichte  der  einfachen  Korper. 
Pharm.  Centrbl.,  1850,  2-3. 

18o0 :  75.     Hermann.    Untersuchungen  iiber  die  Zusamraensetzung  der 
Tantalerze. 

• 

Bull.  soc.  imp.  Moscou,  1850,  23,  pte.  3,  223-275;  J.  prakt.  Chem., 
1850,50,164-200;  Jahrb.  Min.,  1852,  75,  76,  209;  Gmelin-Kraat, 
Handb.  anorg.  Chemie,  1897,  2',  86 ;  Annuaire  de  Chimie,  1851,  201- 
204;  Dana's  Min.,  1874,  5th  ed.,  512,  513;  Rammelsberg's  Min. 
Chem.,  1875,  2d  ed.,  364-366.  370,  371-375;  Jsb.  Chem.,  1850,  748- 
750;  Erman,  Archiv.  Russ.,  1852,  10,  260-301;  Roy.  Soc.  C.  Sci. 
Pa[>er8,  1869,  3,  312. 

1851 :  76.     Bergemann.     Entdeckung  eines  neuen  Metalls  Donarium, 
in  einem  Mineral  von  Brevig. 

Berichte  Konigl.  Akad.  d.  Wiss.  Berlin,  1851,  221-223;  J.  prakt. 
Chem.,  1851,  53,  239-242;  Roy.  Soc.  C.  Sci.  Papers,  1867,  1,  290. 

1851 :  77.     Bkrgkmann.      Beitrage  zur  kenntniss  eines  neuen  metal- 
lischen  Korpers  Donarium.     Donaria. 

Ann.  der  Phys.  Pogg.,  1851,  82, 561-585 ;  Institut,  1851,  287-288  ;  J.  de 
pharm.,  1851  [3],  20,  247-251 ;  Arch.  sci.  phys.,  1851,  17,  326-329; 
Pharm.  Centrbl.,  1851.  545-553;  Am.  J.  Sci.,  1851  [2],  12,  280-281, 
387,  433-434;  Edin.  New  Phil.  J.,  1851,  51,  193;  Ann.  chem. 
(Liebig),  1851,  80,  267-271;  Pharm.  Centrbl.,  1852,  443-444;  J.  de 
pharm.,  1852  [3],  22,  71-75  ;  Ann.  chim.  phys.,  1852  [3],  35,  235- 
248;  Jsb.  Chem.,  1851,340-342,790;  Phi L  Mag.,  1851  [4],  1,  583-586  ; 
1852  [4],  4,  1)6-157;  Rammelsberg's  Min.  Chem.,  1875,2  auf.  2, 
17:i-174  ;  Gmelin-Kraut,  Handb.  anorg.  Chemie,  1874-1886,  ir, 
880,  881  ;  Dana's  Min.,  1874,  5th  ed.,  413;  Roy.  Soc.  C.  Sci.  Papers, 
1867,  1,  289. 

1851 :  78.     Krantz.     Ueber  den  Orangit. 

Ann.  der  Phys.  Pogg.,  1851,  82,  586-587;  Arch.  Sci.  phys.,  1851,  18, 
58-59;  Ann.  Chem.  (Liebig),  1851,  80,  267-271;  Phil.  Maj?.,  1851 
[4],  2,  390;  Jsb.  Chem.,  1851,  790-791;  Jahrb.  Min..  1852,  80; 
Roy.  Soc.  C.  Sci.  Papers,  1869,  3,  744. 
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1851 :  79.     Rose.     Donarium,  ein  neues  Metall. 

Ztschr.  (leut.  geol.  Gee.,  1851,  3,  123-124;  Jahrb.  Min.,  1852,  76-77. 

1852:  80.     Rose.     Ueber  die  Oxyde  des  Thoriums  und  Donariums. 

Berichte  Konigl.  Akad.  d.  Wias.,  Berlin,  1852,  179 ;  Roy.  Soc.  C.  Sci. 
Pai)erfl,  1871,  5,  287 

1852:  81.  Damour.  Recherches  chimiques  sur  un  nouvel  oxyde  ex- 
trait  d'un  mineral  trouve  en  Norw6ge,  examen  et  analyse  de 
Torangite. 

C.  R.,  1852,  34,  685-688;  Institut,  1852,  137;  Ann.  Mines,  1852  [5], 
1,  587-596;  Ann.  Cham.  (Liebig),  1852,  84,  237-240;  Am.  J.  Sci., 
:  1852  [21,  14,  2(50;  Jab.  Cheni.,  1852,  367-369 ;  Am.  J.  Sci.,  1853  [2], 

'  15.  442 ;  Arch.  Sci.  phys.,  1852,  20,  147-148 ;  J.  prakt.  Chem.,  1852, 

i  57,  378;  Pharm.  CJentrbl.,  1852,  443-444;  Phil.  Mag.,  1852  [4],  4, 

\  156-157  ;  Jahrb.  Min.,  1854,  447 ;  Froriep's  Tagsberichte,  1852.  328 ; 

j  Kdin.  Phil.  J.,  1852,  53,  274;  Ranimelsberg's  Min.  Chem.,  1875,  2 

I  Anf.  2,  173-174;  Gmelin-Krant,  Handb.  anorg.  Chemie,  1874-1886, 

'  ir,  880,  881;   Dana's  Min.,  1874,  5°  ed.,  413;  Roy.  Soc.  C.  Sci. 

Papers,  1868,  2,  138.' 


1852:  82.    Damour.    Ueber  die  Thorerde  und  die  Donarerde.    I.  Auszug 
i  eines  Schreibens  des  Hrn.  A.  Damour  in  Paris  vom  26  Miirz  d.  J. 

an  Hrn.  Rose.     Donarium  in  orangite. 

Ann.  (ler.  Phya.  Pogg  ,  1852,  85,  555-556;  J.  prakt.  Chem.,  1852,  56, 
308-309;  Kdin.  Phil.  J.,  1852,  53,  274;  1853,  54,  183;  Pharm. 
Centrbl.,  1852,  443-444;  Phil.  Mag.,  1852  [4],  4, 156-157;  Roy. Soc. 


• 


r 


I  .  C.  Sci.  Papers,  1867,  1,  2t>S;  1868,  2,  138. 


i 


I  •  1852:  83.     Bkrlin.     II.  Auszug  eines  Schreibens  des  Hrn.  N.J.  Berlin, 

I  Prof,  der  chemie  an  der  Universitiit  zu  Lund  vom  4  Apr.  d.  J.  an 

;  Hrn.  H.  Rose.     Donarium  in  orangite. 

I  Ann.  der  Phys.  Pogg.,  1852,  85,  556-558;  J.  prakt.  Chem.,  1852,  56, 

308-309;  Ann.  chem.  (Liebig).  1852, 84, 237-240 ;  Am.  J.  Sci.,  1852  [2], 
14,  260;  Phil.  Mag.,  1852  [4],  4,  156-157;  Edin.  Phil.  J.,  1852,  53, 
274:  Pliann.  Centrbl.,  1852,  443-444;  Rammelsberg's  Min.  Chem., 
1875,  2  Auf.  2,  173-174 ;  Gmelin-Krant,  Handb.  anorg.  Chemie, 
1S74-1886,  2»,  880,  881  ;  Jab.  Cliem.,  1852,  367-369. 

1852  :  84.     Bkrgkmann.     Ueber  die  Thorerde  und  die  Donarerde. 

Ann.der  Phyfi.  Pogg.,  1852,  85,  558-565;  J.  prakt.  Chem.,  1852,  56, 
309;  Ann.  chem.  (Mebig),  1852.  84,  237-240;  Am.  J.  Sci.,  1852  [2], 
14,  260;  Edin.  Phil.  J.,  1852,  53,274;  Rammelsberg's  Min.  Chem., 
1875,  2  Auf.  2,  173-174;  Jsl).  Chem.,  1852,  367-369;  Roy.  Soc.  C. 
Sci.  Papers,  1867,  1,  290. 

1852 :  85.     Berlin.    Nachtriigliches  iiber  die  Thorerde  (Donarium  oxyd) 
aus  dem  Orangit. 

Ann.  der  Phys.  Pogg.,  1852,  87,  608-610;  J.  prakt.  Chem.,  1853,  58, 
255-256;  Roy.  Soc.  C.  Sci.  Papers,  1867,  1,  298. 


ff 


INDEX    TO   THE   LITERATURE   OF   THORIl'M,  17 

1852:  86.     Damour  and   Berlin.     Wasserhaltige  Silicate  mit  basen, 
R^Oj,  Orangit. 

Jsb.  Chem.,  1852,  862-863. 

1853:  87.     Rose.    Biography  of  Berzelius. 

Am.  J.  Sci.,  1853  [2],  16,  1-15.  173-186,  305-313;  1854  [2],  17,  103- 
113. 

1853  :  88.     Berlin.     Neue  Mineralien  aus  Norwegen,  ''Tachyaphaltit." 

Ann.  der  Phys.  Pogj?.,  1853,  88,  160-162;  J.  prakt.  Chem.,  1853,  58, 
377-388;  Jahrb.  Min.,  1853,  595-596;  Berg.  u.  H.  Ztg.,  1854,  398; 
Rammelsberg's  Min.  Chem.,  1875,  2  Auf.,  677;  1895,  Zw.  Suppl., 
455 ;  Roy.  Soc.  C.  Sci.  Tapers,  1867,  1,  298. 

1854  :  89.     Forbes.    On  the  occurrence  and  crystalline  composition  of 

some  minerals  from  the  south  of  Norway. 

Brit.  Assoc.  Adv.  Sci.,  1854,  part  2,  67-68;  Edin.  Phil.  J.,  1855, 1,  62- 
73;  1856,  III,  59-65;  1857,  VI,  112-119;  Pharm.  Centrhl.,  1855, 
113-115;  1856,137-138;  Jahrb.  Min.,  1858,  566;  Dana's  Min.,  1874, 
5th  ed.,  524-525;  Rammeleberg's  Min.  Chem.,  1875,  2d ed.,  662-(;63; 
Roy.  Soc.  C.  Sci.  Papers,  1868,  2,  654. 

1855:  90.     J'orbks  and  Dahll.      Mineralogiskeiagttagelser  om  Kring 
Arendal  og  Kragero. 

Nyt  M^gazin  fbr  Naturvidenskaberne,  1855,  8,  3,  213-229;  J.  prakt. 
Chem.,  1856,  66,  446^47;  Jsb.  Chem.,  1855,  962-963;  J.  Geol.  Soc. 
Lond.,  1855,  XI,  9-13,  Miscell. ;  Roy.  Soc.  C.  Sci.  Papers,  1868,  2, 
129,  654. 

1857:  91.     Damour  and  Dkscloiseaux.     Examen  de  divers  echantillons 
de  sables  auri feres  et  platinif^res. 

Ann.  chim.  phys.,  1857  [3],  51,  445-450;  Gmelin-Kraut,  Handb. 
anorg.  Chemie,  1874-1886,  H*,  560;  Kammelsberg's  Min.  Chem., 
1875,  2  Auf.  2,  305-306. 

1857:  02.     Odling.    On  the  natural  groupings  of  the  elements. 

Phil.  Mag.,  1857,  1,  423-439,  480-497;  Jsh.  Chem.,  1857,  28-29. 

1858:  93.     Hermann.     Ueber  Heteromerie  und  Heteromere  Mineralien. 

J.  prakt.  Chem.,  1858,  74,  25&-314;  Jsb.  Chem.,  1858,  3;  Roy.  Soc. 
C.  Sci.  Papers,  1869,  3,  313. 

1858:  94.     Hermann.     Ueber  systematische  Eintheilung  der  Mineralien 
nach  den  Principien  der  Heteromerie. 

J.  prakt.  Chem.,  1858,  75,  385-448;  Jsb.  Chem.,  1858,  673;  Roy.  Soc. 
C.  Sci.  Papers,  1869,  3,  313. 

1859:  95.    Scheerer.     Thorit,  ein  grosseres  Stiick. 
Berg.  u.  H.  Ztg.,  1859,  412. 

1860:  96.     Nordenskiold  and  Chydenius.     Forsok  att  framstiilla  kris- 
talliserad  Thorjord  och  Tantalsyra. 

5fv.  K.  Sv.  Vet.  Akad.  fdrh.,  1860,  No.  3,  17,  105,  133-137;  Ann.  der 
Phys.  Pogg.,  1860,  110,  642-647;  J.  prakt.  Chem..  1860,  81,  207- 
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212;  Pharni.  Centrbl.,  1860,  974-975;  Chem.  News,  1861,  4.  102; 
R^p.  cliim.  pure.,  1861,  118,  119;  Phil.  Mag.,  1860  [4],  20,378-379; 
Gnielin  Kraut,  Handb.  anorg.  Chemie,  1874-1886,  1,  363;  1897,  2«, 
86,368;  Jsb.  Chem.,  1860,  134,  145;  Roy.  Soc.  C.  Sci.  Papers,  1867, 
1,926;   1870,  4,  639. 

1860:  97.     Scheereu.      Nebeneinander  vorkommen   von   Thorit  und 
Orangit. 

Berj?.  u.  H.  Ztg.,  1860,  19,  124;  Ztschr.  f.  ges.  Naturw.,  1860,  16, 
94-95;  Jahrb.  Min.,  1860,  569-570;  Jsb.  Chem.,  1860,  769. 

1800 :  98.    Rammelsbeug.    ''  Thorit,"  "  Orangit.'' 

Raminel8berg*8  Handb.  Min.  Chem.,  1860,  544-546. 

1861 :  99.  WiMMERSTEDT  (from  notes  by  Norkenskiold).  Orthit  blandad 
Gadolinit  fran  Ytterby. 

Geol.  Foren.  Forh..  1876,  [3],  No.  7  (No.  35),  226-229. 

1861 :  100.     MoLLEK.     Analyse  des  Tritomits  von  Brevig. 

Ann.  Chem.  (Liebig),  1861,  120,  241-246;  Am.  J.  Sci.,  1861,  34,  222; 
Rammelsberg's  Min.  Cliem.,  1895,  Zweites  Suppl.,  305-306. 

1861 :  101.     Chydemus.     Ueber  die  Thorerde  und  deren  verbindungen. 

Aus  der  akademischen  Abhandhing.  **  Kemisk  undersokning  af 
Thorjord  och  Tliorsalter,  "Helsingfors.  1861 ;  see  translation  by  Ram- 
melsberg.  Ann.  der  Phys.  Pogg.,  1863, 119, 4:5-56  ;  Bull.  soc.  chim. 
Paris,  1864,  1,  130-134;  J.  prakt.  Chem.,  1863,89,  464-469;  Ztschr- 
anal.  Chem.,  1863,2,365-367,475-476;  Pharm.  Centrbl.,  1863,712- 
715;  Jahrb.  Min.,  1863,  830;  Rammelsberg's  Min.  Chem.,  1875, 
2  Auf.  2,  173-174,  371-375;  Dana's  Min.,  1874,  5°  ed.,  413,513; 
Gmelin-Kraut,  Handb.  anorg.  Chemie,  1874-1886, 1,  363;  1874-1886, 
2»,  880,  881  ;  1897,  2\  86;  Jsb.  Chem.,  1863,  16,  194-197,  818,  831 ; 
Roy.  Soc.  C.  Sci.  Papers,  1867,  1,  926. 

1862:  102.  Various  analyses  of  Thorite  and  Orangite,  by  Berzelius, 
Damour,  Bergeinann,  and  Berlin. 

Descloiseaux,  Manual  de  Min.,  1862.  133-134. 

1862:  103.  H.  Rose  (analysis  by  Finkener  and  Stephens).  Ueber  die 
Zusamniensetzung  der  in  der  Natur  vorkoinmenden  niobhaltigen 
Mineralien,  *'  Samarskit." 

Monatsberichte  Konigl.  Akad.  d.  Wiss.,  Berlin.  1862,  166-169;  Ann. 
der  Phys.  Pogg.,  1863,  118,  339-356,  406-418,497-516;  Bull.  soc. 
chim.  Paris,  1863,4.  127-128;  Ztschr.  anal.  Chem.,  18(J4,  3,  369- 
370;  J.  prakt.  Chem.,  1862,  86,  24-27;  Original  Researches  in  Min- 
eralogy and  Chemistry,  (J.  Lawrence  Smith),  1884,  198-199;  Verb. 
Ges.  Min.  Russlands,  1863,  1-14;  Rammelsberg's  Min.  Chem.,  1875 
2  Auf.,  364-365;  Dana's  Min.,  1874,  5°  ed.,  512,  521 ;  Gmelin-Kraut, 
Handb.  anorg.  Chemie,  1897,  2\  62,  426;  Jsb.  Chem.,  1862,  753- 
754;  1863,  827-830;  Roy.  Soc  C.  Sci.  Papers,  1871,  5,  291. 
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62:  104.     H.  Rose.     Ueber  die  ZiiHaiiinieiKsetzung  des  Saniarskits. 

Monateberichte  Kunigl.  Akad.  d.  Wiss.,  Berlin,  18()2,  622-62C;  Phil. 
Mag.,  18G3  [4],  25,  142-145;  Hull.  soc.  cliiin.  Paris.  1863,  4,  360- 
361;  J.  prakt.  Chem.,  1863,  88,  201-206;  Jab.  Chein.,  1862,  7M; 
Roy.  Soc.  C.  Sci.  Pai^ers,  1871,  5,  291. 

52:  105.     Bahk.     Om  en  ny  niettalloxid  wasiuni,  wasiumoxyd. 

Ofv.  K.  Sv.  Vet.  Akad.  Forh.,  1862,  19,  413,  415-123 ;  Ann.  der  Phys. 
Pogg.,  1863,  119,  572-582;  Bull.  soc.  chim.  Paris,  1864,  n.  s.,  1, 
134-136;  J.  prakt.  Chem.,  1864,  91,  179-183;  Pharm.  Centrbl., 
1864,  :^35;  Chem.  NewH,  1863,  8,  175-176,  185;  J.  de  Pharm.,  1863, 
[3],  44,  536 ;  Quar.  J.  Sci.,  1864, 1,  115,  152 ;  Arch.  sci.  phys.,  1863, 
18,  36^-372;  Ann.  chem.  (Liebig),  18(5-1,  131,  364-368;  Phil.  Mag., 
1863  [4],  26,  4S8  ;  Jsb.  Chem.,  1863, 199-201  ;  (imelin-Kraut,  Handb. 
anorg.  Chemie,  1874-1886,  2\  084;  Dana's  Min.,  1874,  5th  ed., 
806,  suppl.  ;  Roy.  Soc.  C  Sci.  Pai)ers,  1867,  1,  154 ;  1877,  7,  68. 

63:  106.     NiCKLES.     De  la  non-existence  du  wasium  comme  corps 

simple. 

C.  R.,  1863,  57,  740-763;  Institut,  1863,  346;  Phil.  Mag.,  18a3  [4], 
26,  488  ;  J.  prakt.  Chem.,  1864,91,  316-317  ;  Chem.  News,  186;^,  8, 
279-280;  Pharm.  Centrbl.,  1864,  3;i5;  J.  de  pharm.,  1864  [3],  45, 
25-26;  Arch.  sci.  phys.,  18^3,  18,  369-372;  Ann.  chem.  (Liebig), 
1864,  131,  364-368;  Quar.  J.  Sci.,  1864,  1,  115.  152;  Les  Mondes, 
1863,  II,  581-583;  Dana's  Min.,  1874,  5th  ed.,  806,  suppl.;  Jsb. 
Chem.,  1863,  201  ;  Roy.  Soc.  C.  Sci.  Papei-s,  1870,  4,  615. 

63 :  107.     Nordenski6ld.    Om  vasiumoxiden. 

Ofv.  K.  Sv.  Vet.  Akad.  Forh.,  1863,  No.  6,  346. 

63:  108.     Bahr.     Thoijorden.     Vasiumoxiden. 

Ofv.  K.  Sv.  Vet.  Akad.  Forh.,  1863,  No.  10,475. 

63:  109.     Delafontaine.     Memoires  sur  le  poids  atomique  du  tho- 
rium et  sur  la  formule  de  la  thorine. 

Arch.  sci.  phys.,  1863,  18,  343-354;  Ann.  chem.  {Liebig\  18(>4.  131, 
100-111;  Bull.  soc.  chim.  Paris.  1865,  n.  s.,  3,  278-281;  Ztschr. 
anal,  chem.,  18^1,  3.  526-529;  Monit.  sci.,  (Quesneville),  1867,  364- 
365;  Chem.  News,  1865,  11,  279-280;  J.  prakt.  Chem.,  1865,94, 
197-201  ;  Am.  J.  Sci.,  1864  [2],  38,  417-418;  Phil.  Mag.,  18(W,  28, 
228-229;  Quar.  J.  Sci.,  1865,  2,  665;  Jsb.  Chem.,  1863,  197-199; 
Roy.  Soc.  C.  Sci.  Papers,  1868,  2,  207;  1877,  7,  506. 

►63 :  110.     Delafontaink.     J.-F.  Bahr.     Uber  ....   Sur  un  nouvel 
oxyde  m^tallique.     J.  Nickles.     De  la  non-existence  du  wasium 
comme  corps  simple. 

Arch.  sci.  phys.,  1863,  18,  36^)-372;  Ann.  chem.  (Liebig),  1864,  131, 
368-372;  Jsb.  Chem.,  1863,201. 

163:  111.     Damour.     Note  sur  la  Tcheffkinite   de  la  cAte  du   Coro- 
mandel  (shows  the  absence  of  thoria). 

Bull.  geol.  France,  1861-1867,  19,550-552;  Jahrb.  Min.,  1863,  202- 
203;  Jsb.  Chem.,  1863,  824;  Rammelnherg's  Min.  Chem.,  1875,  2d 
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1iHl.,67y;  Dana'sMin.,  1874,  5tli  ed.,  387-388;  (.imelin-Kraut,Handb. 
anorg.  Chemie,  1897,  2',  37.  38 ;  Uoy.  Soc.  C.  8ci.  Papers,  181)8,  2, 138. 

1863:  112.     CnYDKNius.     Om  Thorjord  i  Euxenit. 

Acta  Societatis  Scientiarum,  Fenniae,  1863,  7,  595-598;  Bull.  aoc. 
chim.,  Paris,  1864, 1, 130-134  ;  Roy.  Soc.  C.  Sci.  Papers,  1877,  7,  390. 

1863 :  113.    Newlands.     On  relations  among  the  Equivalents. 
Chern.  News,  1863.  7,  70-72. 

1864:  114.     Newlands.     Relations  between  Equivalents. 
Cbein.  News,  18(54, 10,  59-60,  94-95. 

1864:  115.     Delafontaine.     Materiaux   pour  servir  ft  I'histoire  des 
}}  metaux  de  la  cerite  et  de  la  gadolinite. 

!  Arch.sci.phys.,  1864,21,97-112;  1865,22,30-40;  1866,25,  105-120: 

I  Ann.  chem.  (Liebig),  1865,  134,  9J>-115;  lsa5,  135,  18&-198;  Ann. 

I  der  Phys.   Pogg.,  18(55, 124,  635-636;  J.   prakt.  Chem.,   1865,  94, 

I  297-304;  Bull.  soc.  chim.  Paris,  1866,  5,  166-169;  Chem.  Centrbl., 

j  1865,654;  Chem.   News,  1865,  11,  159,  172-173,  193-194,241-242, 

ii  253;  Am.  J.  Sci.,  1865  (2),  40,  260;  Ztschr.  Chem.,  1865,  266-270; 

'i  1866,  230-232;  Ztschr.  anal.  Chem.,  1866,  5,  108-109;  Jsb.  Chem., 

':,  1864,  196-199;  1865,  177-180,  180-181  ;  1866, 184-186;  Roy.  Soc.  C. 

i  1  Sci.  Papers,  1877,  7,  507. 

\  i  1864:  116.     Nylander.     Bidrag  till  kiinnedomen  oni  zirkonjord. 

Acta  Universitatis,  Lund,  1864,  II,  2,  1-25;  Jahrb.  Min.,  1870,  488- 
489;  Roy.  Soc.  C.  Sci.  Papers,  1879,  8.  521. 

1864:  117.  Hermann.  Ueber  die  Scheidung  der  Thorerde  von  den 
Oxyden  der  Cer-gruppe  sowie  iiber  die  Zusammensetzung  des 
Monazits. 

,  Bull.  soc.  imp.  Moscou,  1864,  37,  pt.  4,  450-4()0;  J.  prakt.  Cliem., 

I  1864,93,106-114;  Bull.  soc. chim.  Paris,  1865,  n.s.,  3, 187-188;  Chem. 

I  News,  1864, 10,  307  ;  Jahrb.  Min.,  1865, 237 ;  Gmelin-Kraut,  Handb. 

anorg.  Chemie,  1874-1886,  II*,  560;  Rammelsberg's  Min.  Chem., 
1875,  2  Auf.  2,  305-306;  Jsb.  Chem.,  1864,  704-705,  8^3-864;  Roy. 
Soc.  C.  Sci.  Papers,  1877,  7,959. 

1864:  118.  Bahr.  Ueber  die  wahrseheinliche  Identitiit  des  Wasiums 
mit  Thorium. 

Ann.  chem.  (Liebig),  1864, 132,  227-233  ;  Bull.  soc.  chim.  Paris,  1865, 
n.  a.,  3,  281-282;  J.  prakt.  Cliem.,  1865,  96,  252-253;  Jsb.  Chem.. 
1864,  207-208;  Dana'sMin.,  1874,  5th  ed.,  S0(i,  8ui)pl. ;  Roy.  Soc. 
C.  Sci.  Papers,  1877,  7,  68. 

1864:  119.     Popp.     Notiz  iiber  das  Wasiunioxyd. 

Ann.  Chem.  (Liebig),  1864,  131,  364-368;  J.  pharm.,  1864  [3],  46, 
304-306;  Bull.  soc.  chim.  Paris,  1865,  n.  s.,  3,  419-421 ;  Jsb.  Chem., 
1864,  207;  Roy.  Soc.  C.  Sci.  Papers,  1879,  8,  646. 

1865:  120.     Newlands.     On  the  Law  of  Octaves. 
Chem.  News,  1865,  12,  83. 
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1865:  121.  Nkwlands.  Oh  the  Cause  of  Numerical  Relations  among 
the  Equivalents. 

Cliem.  News,  18<io,  12,  94-95. 

lftC>5  :  122.  HioRTDAHL.  Ueber  die  Einwirkung  der  Zirkonerde  auf  die 
Kohlensiiure  Alkalien  (note  on  "  Thorerde  entwickeltkeine  Koh- 
lensiiure  beim  Gliihen  niit  kohlens.  Natron.") 

Ann.  chein.  (Liehijr),  1HC6,  137,  r»4-37;  C.  R.,  1865,  61,  175-178; 
Institut,  1S<>5,  251;  Ztschr.  Cheni.,  18(15,  8,  619-(>21 ;  J.  de  pharm., 
1805  [4],  3,  148;  Qimr.  J.  S<-i.,  18(i5,  2,  664-<)r»5;  J«b.  Cliem.,  1865, 
184-186. 

18G5:  128.  Hermann.  Unterauchungen  (iber  Tantal  und  Niobium,  so 
wie  iiber  Ilmenium,  ein  neues  metall. 

Bull.  80C.  imp.  Moficoii,  18(>5,  38,  pte.  1,291-368;  J.  prakt.  Chem., 
18(K),  95,  (>5-118;  Ztsclir.  Chem.,  1865,  659-<)«6;  Jalirb.  Min.,  18(^5, 
855-856;  Gmelin-Kraut,  Handb.  anor^.  Chemie,  18f)7,  2%86;  Ram- 
melsl)erK'8  Min.  Chem.,  1875,  2<1  ed.,  364-:M»<J,  371-375 ;  Dana's  Min., 
1874,  5th  ed.,  512,  513,  520;  Ztschr.  anal.  Chem.,  18()5,  4,  269-270, 
271-272;  Jsb.  Clieni.,  1865,  20i),  209-210,  896,  898-89f);  Koy.  Soc.  C. 
Sci.  Papers,  1877,  7,  959. 

1865:  124.  Hermann.  Uber  die  Zusammensetzung  von  Wohlerit, 
Aeschynit  und  Euxenit,  so  wie  Bemerkungen  iiber  Zirkonerde. 

Bull.  soc.  imp.  Moscou,  18()5,  38,  pte.  1,  4(i5-480;  J.  prakt.  Chem., 
1865,95,  123-134;  .lahrh.  Min.,  1866,89-90;  Rammelsberg's  Min. 
Chem.,  1875,  2d  ed.,  370;  Dana's  Min.,  1874,  5th  ed.,  512,  522;  Jsb. 
Chem.,  18(>5,  897-898,  899;  Roy.  Soc.  C.  Sci.  Paixjrs,  1877,  7,  959. 

1866:  125.  Hermann.  Ueber  Scheidung  der  Zirkonerde  von  Titan- 
siiure  und  einiger  anderen  subatanzen  so  wie  wiederholte  Priifung 
des  Aeschynits  auf  einem  Ciebalt  an  Zirkonerde. 

Bull.  soc.  imp.  Moscou,  1866,  39,  pte.  1,  4f>-56 ;  J.  prakt.  Chem.,  1866, 
97,  337-344;  Bull.  soc.  chim.  Paris,  1866,  n.  s.  6,  385-387;  Ztschr. 
anal  Chem.,  1866,  5,  381-;«4  ;  Ztschr.  Chem.,  1866,  404-405;  Ram- 
mel8l)ertf's  Min.  Chem.,  1875,  2d  ed.,  370;  Qnar.  J.  Sci.,  1866,  3, 
577;  Dana's  Min.,  1874,  5th  ed.,  512,  522;  Jsb.  Chem.,  1866,  797- 
799;  Roy.  Soc.  C.  Sci.  Papers,  1877,  7,  9(i0. 

1866 :  126.     Hermann.    Ueber  die  Zusammensetzung  des  Tschewkinits. 

Bull.  soc.  imp.  Moscou,  1866,  39,  pte.  1,  57-()4  ;  J.  prakt.  Chem.,  1866, 
97,  345-350;  Bull.  soc.  chim.  Paris,  186*5,  n.  s.  6,  882-383;  Ztschr. 
Chem.,  18()6, 405  ;  Jalirb.  Min..  18(56,  834-835  ;  Rammelsberg's  Min. 
Chem.,  1875,  2d  ed.,  673;  Dana's  Min.,  1874,  5th  ed.,  3S7-388 ; 
Gmelin-Kraut,  Handb.  anorj^.  Chem.,  1897,  2',  37,  38  ;  Jsb.  Chem., 
1866,  943-944;  Roy.  Soc.  C.  Sci.  Papers,  1877,  7,  960. 

1866:  127.  Chydentus.  Ueber  das  Vorkommen  von  Thorerde  im 
Euxenit. 

Ztschr.  Chem.,  1867,  10,  94-95;  Bull.  soc.  chim.  Paris,  1866,  n.  s.  6, 
433-434 ;  Chem.  News,  1867, 15,  50,  51 ;  Chem.  Centrbl.,  1867,  751 ; 
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Rammelsberg's  ^lin.  Chem.,  1875,  2d  ed.,  :J68-370;  Dana's  Min., 
1874,  5th  ed.,512,  521,  522;  Jsb.  Chem.,  ISUH,  946;  Roy.  Sot!.  C. 
Sci.  Papers,  1877,  7,  390. 

186G :  128.     Hermann.     Bemerkungen  zu  Marignac's  Untersuchungen 
iiber  Niobium  untl  Ilmenium. 

Bull.  80C.  imp.  Moscou,  1866,  39,  pte.  1,598-613;  1867,  40,  pte.  1. 
545-553;  J.  prakt.  Chem.,  I86(i,  99,  21-33;  1866,  102,  399-405; 
Jsb.  Chem.,  1866,  207;  1867,  209-210;  Roy.  Sot!.  C.  Sci.  Papers, 
1877,  7,  960. 

1866:  129.     Newlands.    The  Law  of  Octaves  and  the  Causes  of  Nu- 
merical Relations  among  the  Atomic  Weights. 

Proc.  Chem.  Soc.  Lond.,  1866,  507,  514;  Chem  News,  1866,  13,  ll.*^, 
130. 

1866:  130.    Hermann.    Fortgesetzte  Untersuchungen  iiber  Ilmenium 
und  Aeschynit. 

Bull.  soc.  imp.  Moscou,  1866,  39,  pte.  2,  291-306;  J.  prakt.  Chem., 
1866,  99,  279-290;  Ztschr.  Chem.,  1807. 124-125;  Dana's  Min.,  1874, 
5th  ed.,  512,  522;  Jsb.  Chem.,  1866,  207-208,  945-946;  Roy.  Soc.  C. 
Sci.  Papers,  1877,  7,  960. 

1866:  131.     Hermann.     Ueber  die  Zusammensetzung  des  Ilmenorutil.s. 

Bull.  soc.  imp.  Moscou,  1866,  39,  pte.  2,  551-558;  J.  prakt.  Chem., 
1S67.  100,  100-105;  Bull.  soc.  chim.  Paris,  1867,  (2),  8,  42;  Jsb. 
Chem.,  1867,  997;  Roy.  Soc.  C.  Sci.  Papers,  1877.  7.  960. 

1867:  132.     Marignac.     Essais  sur  la  separation  de  Tacide  niobique 

et  de  lacide  titanique.    "Analyse  de  Taeschynite." 

Arch.  sci.  phys.,  1867,  29,  265-291  ;  J.  prakt.  Chem.,  1867,  102,  448- 
454:  Ztschr.  Chem.,  1867,  10,  721-726;  Bull.  soc.  chim.  Paris,  1867, 
(2),  8,  178-181;  Ztschr.  anal.  Chem.,  1868,  7,  104-106;  Ann.  chim. 
phys.,  1868  [4],  13,  5-29;  Rammel8l>erg's  Min.  Chem.,  1875,  2(1  ed., 
370;  1886,  Erganz.,  I,  2-3  ;  1895,  ZweitesSuppl.,  ISO;  Gmelin-Kraut, 
Handb.  anorg.  Cheniie,  1897,  2\  (32;  Dana's  Min.,  1874,  5th  ed., 
793,  Suppl. ;  Jsb.  Chem.,  1867,  210-215,  833,  998. 

1867  :  133.    Websky.     Ueber  Sarko])sid  und  Kochelit,  zwei  neue  Min- 
eral aus  Schlesien. 

Ztschr.  deut.  geol.  ges.,  1867,  20,  245-257;  Jahrb.  Min.,  18()8,  606- 
608;  Rammelsberg's  Min.  Chem.,  1875,  2d  ed.,  308-309,  366;  Dana's 
Min.,  1874,  5th  ed.,  Appendix,  8;  Jsb.  Chem.,  1868,  1013-1014. 

1867:  134.    Arppe.     Minnes-tal  ofver  Nils  Gustaf  Nordenskiold. 

Acta  Societatis  Scientiarum  Fennica?,  1867,  8,  pt.  2,  1-30,  with  notes, 
31-35. 

1867 :  135.     Damour.     A  letter  to  Dana,  April  20,  1867,  i)ointing  out 
the  absence  of  thoria  in  tclieffkinite. 

(See  Dana's  Min.,  1874,  5th  e<l.,  .387-388.) 
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1868  :  136.     Hermann.     Fortgesetzte  Uiitersuchungen  iiber  die  Zusam- 
raensetzung  des  A  each  y  nits. 

Bull.  80C.  imp.  Moscou,  1868,  41,  pte.  2,  54-70;  J.  prakt.  Chein.,  1868, 
105,  321-3.32 ;  Roy.  8oc.  C.  Sci.  Papers,  1877,  7,  960. 

1868;  137.    Thalen.      Memoire  sur  la  determination   des   longueurs 
d'onde  des  raies  m^talliques. 

Nova  Acta  Soc.  Sci.  Upsala,  1868,  [3],  6,  no.  9,  1-38,  table  I ;  Ann. 
chim.  phys.,  1869,  (4),  18,202-245;  Carl,  Repertorium  Physik,  1870, 
6,  27-61 ;  Kayser.  Spectralanalyse,  'S'\o ;  Roy.  Soc.  C.  Sci.  Papers, 
1879,  8,  107. 

1868  :  138.     Hermann.     Ueber  die  Zusammensetzung  des  Tschewkinits 
von  der  Kuste  Coroniandel. 

Bull.  80C.  imp.  MoBCou,  1868,  41,  pte.  2,  71-75;  J.  prakt.  Chem.,  1868, 

105,  332-335 ;  Rammel8l>erg'8  Miii.  Chem.,  1875,  2ded.,  673  ;  Jahrb. 
Min.,  1869,  480;  Jsb.  Chem.,  1868,  1013;  Roy.  Soc.  C.  Sci.  Papers, 
1877,  7,  960. 

1869:  139.     Hermann.     Untersuchungen  iiber  die  Zusammensetzung 

des  Fergusonits. 

Bull.  soc.  imp.  Moscou,  1869,  42,  pte.  1,  411-420;  J.  prakt.  Chem., 
1869,  107,  129-138  ;  Jahrb.  Min.,  1870,  629 ;  Chem.  News,  1869,  20, 
119;  Jsb.  Chem.,  1869, 1230;  Roy.  Soc.  C.  Sci.  Papers,  1877,  7,  960. 

1869 :  140.    Editorial  Notice.    Tlie  numerical  relations  of  atoms,  new 
elements  predicted. 

Chem.  News  (Amer.  reprint),  1809,  4,  217-218. 

1869 :  141.     Rammelsberg.     Ueber  die  Constitution  des  Tantalits  und 
Colombits. 

Ber.,  1869,  2,  87-90;  Chem.  Centrbl.,  1869,  880;  Jsb.  Chem.,  1869, 
1229-1230;  Roy.  Soc.  C.  Sci.  Papei-s,  1879,  8,  692. 

1869 :  142.      Rammelsberg.     Ueber  die  Constitution  der  natiirlichen 
Tantal  und  Niobverbindungen.     '*  Pyrocblor  von  Miask." 

Ber.,  1869,  2,  21()-217:  Ztschr.  Chem.,  1869,  12,442;  Ztschr.  deut. 
geol.  Gee.,  1869,  21,  555-564;  Chem.  Centrbl.,  1869,  880;  Jsb. 
Chem.,  1869,  1229;  Roy.  Soc.  C.  Sci.  Papers,  1879,  8,  692. 

1869:  143.     Mendelyeev.     Sootnoshenie  svoystv  s  atomnym  vyesom 
elementov. 

Zhurnal  RuHskavo  Khimicheskavo  Obshchestva  (Journal  of  the  Rus- 
sian Chemical  Society),  1869,  vol.  i,  60-77;  J.  prakt.  Chem.,  1869, 

106,  251 ;  Zlschr.  Chem.,  1869,  405-406;  Ber.,  1869,  II,  553;  Chem. 
Centrbl.,  1869,  863;  Ostwald's  Klassiker  der  Ivxakten  Wissen- 
whaften,  Nr.  68,  1895,  pp.  18-19,  20-40.  Anmerkungen  119-134; 
Jsb.  Chem.,  1869,  11  ;  Roy.  Soc.  C.  Sci.  Papere,  1879,  8,  379. 

1869:  144.     Blum.     Pyrocblor  im  Kalkstein  von  Schelingen. 
Jahrb.  Min.,  1869,  732-733. 
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18G9 :  145.     Hermann.     Fortgesetzte  Untersuchungeii  iiber  die  Zusam- 

mensetzung  des  Saniarskits  sowie  Benierkungen  iiber  die  cbeiii- 

Conslitution  der  Verbindungen  der  Niobmetalle. 

Bull.  80C.  imp.  Mosc'Oii,  18()9,  41,  pte.  2,  403-490;  J.  prakt.  Chem-, 
1869,  107,  139-159;  Chem.  News,  1869,  20,  119;  Jsb.  Chem.,  1869, 
1230-1231;  Roy.  Soc.  C.  Sci.  Papers,  1877,  7,  960. 

1870:  146.  Hermann.  Ein  einfaches  Verfahren  der  Trennung  der 
Sauren  von  Niobium  und  llmenium,  so  wie  iiber  die  Zusaininen- 
betzung  des  Columbits,  Ferroilmenits  und  Samarskits. 

Bull.  80C.  imp.  Moscou.,  1870,  43,  pte.  1,  50-71  ;  J.  i)rakt.  Chem.,  1870, 
n.  8.  2,  108-124;  Zlschr.  anal.  Chem.,  1871,  10,  344-348;  Chem. 
Centrbl.,  1870,551;  Am.  Chemist,  1871  (2),  1,  236;  Jsb.  Chem.,  1870, 
989-991,  1311,  1312,  1312-1313;  Roy.  Soc.  C.  h^ci.  Papers,  1877,7,960. 

1870 :  147.  Meyer.  Die  Natur  der  cbeniischen  Elemente  als  Function 
ibrer  Atomgewichte. 

Ann.  chem.  (Liebig),  1870,  Suppl.  7,354-3(>4;  Chem.  News,  1870,  21, 
252;  Chem.  Centrbl.,  1870,  353  ;  Jsb.  Chem.,  1870,  9-14  ;  OstwaUrs 
Klassiker  der  Exakten  Wissenschaften,  Nr.  68,  1895,  9-17,  Anmer- 
kungen  119-134;  Hoy.  Soc.  C.  Sci.  Papers,  1879,  8,  394. 

1870:  148.     Blomstrand.     Benierkungen  iiber  die  Elemente. 
Ber.,  1870,  3,  533-539;  Jsb.  Chem.,  1870,  15-18. 

1870:  149.  Mendelyeev.  Estestvennaya  sistema  elementov  i  priniye- 
nenie  yeya  k  ukazaniyu  svoystv  nyekotorykb  elementov. 

Zhurnal  Russkavo  Khin.icheskavo  Obshchestva  (Journal  of  the  Rus- 
sian Chemical  Society),  1871,  part  2;  Ann.  chem.  (Liebig),  1872, 
Suppl.  8, 133-229 ;  Ber.,  1870,  3,  990-992 ;  Chem.  Centrbl.,  1871,  817 ; 
Jsb.  Chem.,  1871,5-9;  Ostvvald's  Klassiker  der  Exakten  Wissen- 
schaften, Nr.  6S,  1895,  41-118,  Anmerkungen  119-134;  Roy.  Soc.  C. 
Sci.  Pai)er8,  1879,  8,  379. 

NoRUENSKioLD.     Spridda  bidrag  till  Skandinaviuns  mine- 


1870:  150. 


ralogi. 

Ofv.  K.  Vet.  Aka<l.  forh.,  1870,  27,  549-567;  Dana's  Min.,  1874,  5th 
ed.,  4 13,  and  Appendix  II,  55 ;  Roy.  Soc.  C.  Sci.  Papers,  1S79,  8, 514. 

1870:  lol.     Mkndklkjew.     Uber  die  Stellung  des  Ceriums  im  System 
der  P]lemente. 

Bull.  acad.  imp.  des  sciences  de  St.  Petersbourjr,  1871, 16,  45-51,  (hi  le 
24  novembre,  1870);  Mel.  i)liy8.  et  chim.,  1869-1873,  Tome  8,  livr. 
4,445-452;  Tableau  general,  Suppl.  I,  187I-188I  ;  l*ublications  en 
lan<j:ue8  etrang^res,  pajje  18;  Chem.  News,  1871,  23,  288;  Chem. 
Centrbl.,  1871,  306;  Jsb.  Chem.,  1871,  293-294,  312;  Roy.  Soc.  C. 
Sci.  Papers,  1879,  8,  379. 

1871  :  152.     Me.ndelejeff.     Zur  Parage  iiber  das  System  der  Elemente. 

Ber.,  1S71,  4,  348-352;  J.  Chem.  vSoc.  Lond.,  1871,  9,  483;  Gazzetta 
chim.  itjdiana,  1871,  1,  289;  Chem.  News,  1871,  23,  252;  Chem. 
Centrbl.,  1871,  369;  Jsb.  Chem.,  1871,  9;  Roy.  Soc.  C.  Sci.  Papers, 
1879,  8,  379. 
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1871 :  153.     Knop.     Analyse  des  Pyrochlors  von  Schelinp;en  in  Kaiser- 

stuhl  Gebirge. 

Ztschr.  deut.  geol.  gee.,  1871,  23,  65(v-(i57,  (363 ;  Jahrb.  Min.,  1872, 534  ; 
Gmeliii- Kraut,  Handb.  aDorg.  Cheniie,  1897,  2',  61,86;  Haminele- 
berg's  Min.  Chein.,  1875,  2d  ed.,  371-375;  1895,  Z we i tee  Suppl., 
168-169;  Jsb.  Chem.,  1871, 1165. 

1871  :  154.     LuDWiG.     Ueber  die  Dicbtigkeit  der  Eleniente  verglichen 

mit  den  Dichtigkeiten  ihrer  oxyde. 

Ber.,  1871,  4,  538-546;  Bull.  sor.  chim.  Paris,  1871  (2),  16,  62;  Cbeiii. 
Centrbl.,  1871,  57  ;  Roy.  Soc.  C.  fefci.  Papers,  1879,  8,  27a 

1871  :  155.    Kxop.     Analysis  of  Pyrochlor. 

Bromeis,  Handworterbucb  der  Chemie,  Band  6 ;  Ztschr.  deut.  geol. 
ges.,  1871,  23,  65(>-657;  Rammelsberg's  Min.  Chem.,  1875,  2d  ed.. 
371-375;  1895,  Z we ites Suppl.,  168-170. 

1871  :  156.  Hermann.  Fortgesetzte  untersuchungen  (iber  die  Verbin- 
dungen  von  Ilmenium  und  Niobium  so  wie  (iber  die  Zusammen- 
setzung  der  Niobniineralien. 

Bull.  Boc.  imp.  Mosfou,  1872,  45,  pte.  1,  148-216,  225-264;  J.  Chem. 
Soc.  Lond.,  1871,  24,  807;  1872,  25,  2<)4;  J.  prakt.  Ciiem.,  1871, 
111,373-427;  1871,  112,  178-210;  Gazzetta  chim.  italiana,  1871, 
1,  548,  614;  1872,  2,  236-237;  Bull.  soc.  chim.  Paris,  1871  (2),  16, 
256-257;  Jsb.  Cliem.,  1871,  287-292;  Roy.  Soc.  C.  Sci.  Papers,  1877, 
7,961. 

1871:  157.  Rammelsberg.  UberdieZusammensetzungdernaturlicben 
Tantal  und  Niobverbindungen,  zuniichst  des  Tantalits,  Columbits 
und  Pyrochlors. 

Monatsberichte  Konigl.  Akad.  d.  Wiss.  Berlin,  1871,  157-205,  406- 
431,  584-611;  Ann.  der  Phys.  Pogg.,  1871,  144,  5<)  81,  191-213; 
Ber.,  1871,  4,874-876;  1872,  5,17-19;  Jsb.  Clieni.,  1871,  1163-11(^4. 
1164,  1164-1165,  1165,  1165-1166,  1167;  1872,  1128-1129;  Ann.  der 
Phys.  Pogg.,  1873,  150,  198-220;  Bull.  soc.  chim.  Paris,  1872,  17, 
34-35;  J.  Chem.  Soc.  lx)nd.,  1871,  9,  1013;  Institut,  1872,  53,  302; 
Ztschr.  Kryst,  1890,  16,  387-396;  J.  Chem.  Soc.  Lond.,  1872,  10, 
189-204;  Gazzetta  chim.  italiana,  1871,1,723;  1872,  2,  113,  284-28rx; 
Chem.  Centrhl.,  1871,  374,  511-512,  776,  789-790;  1872,  182;  1874, 
72;  liammelsberg's  Min.  Chem.,  1S75,  2d  ed.,  371-375;  1895,  Zweites 
Suppl.,  168-169;  Gmelin-Kraut,  Handb.  anorg.  Chemie,  1897,  2»,61, 
85,  86;  Roy.  Soc.  C.  Sci.  Papera,  1879,  8,  693. 

1872:  158.     Rammklsbkrg.     Uber  das  Atonigewicbt  des  Urans. 

Ber.,  1872,  5,  1003-1006;  Gazzetta  chim.  italiana,  1873,  3,  59;  Chem. 
Centrbl.,  1873,  127;  Jsb.  Chem.,  1872.  257-259;  Roy.  Soc.  C.  Sci. 
Papei-8,  1879,  8,  694. 

1873 :  159.  Clahke.  The  Constants  of  Nature,  part  I,  1873,  pp.  272 ; 
*' Specific  Gravity,"  etc.,  pp.  28,  G2,  100. 

Smithsonian  Misc.  .Coll.,  1874,  12;  Roy.  Soc.  C.  Sci.  Papers,  1891,  9, 
526. 
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1878:  160.     Caui^jon.     Krystallographische  Beitriige,  1872, 12. 
Ber.,  1873,  6,  1468,  corresp. 

1873:  161.    Mendelyeev.     0  primyenimosti  periodicheskavo  zakona  k 
tzeritovym  metallam  (otvyet  Rammelsbergu). 

Zhurnal  Kusskavo  KhimicheBkavo  Obshchestva  (Journal  of  the  Rus 
sian  Chemical  Society),  1873;  Ann.  Cheiii.  (Liebifj),  1873,  168,  45- 
63;   J.  Cheni.  Soc.  Ix)nd.,   1873,  26,  1004-1005;    Gazzetta  chini. 
italiana,  1873,  3,  467  ;  1874,  4,  J38;  Ber.,  1873,  6,  558-560;  Clieni. 
Centrbl.,  1873,  530;  Jab.  Chem.,  1873,  262-263. 

1873-1876:  162.     PErrERSON.     Untersuchungen  iiber  die  Molekiilarvo- 
lumina  einiger  Reihen  von  isomorphen  Salzen. 

Nova  Acta  Soc.  Sci.  Upsala,  1875,  ser.  3,  9,  No.  4,  1-45;  1879,  ser.  3, 
10,  No.  7,  1-26;  Gazzetta  chim.  italiana,  1875,  5,  46;  1877,  7,  266, 
271;  Ber.,  1874,  7,  477-478;  1876,  9,  1559-1566,  1676-1679^;  Chem. 
Centrbl.,  1874,354;  1876,7,801;  Jsb.  Chem.,  1874,  11;  1876,18; 
Roy.  Soc.  C.  Sci.  Papers,  1894,  10,  1047. 

1873 :  163.     Cleve.     Bidrag  till  jordartinetallernas  Kemi.    Torium. 

Bihang  till  Konigl.  Sv.  Vet.  Akad.  Hand!.,  1874,  [2],  No.  6, 1-26;  Ofv 
K.  Sv.Vet.  Akad.  forh,  1874,  No.  1,  p.  2;  Chem.  Centrbl.,  1875,  274; 
Ber., 1875,  8,  128-12<)a;  Jsb.  rein,  chem.,  1874,  75;  187.%  53;  Gaz. 
zetta  chim.  italiana,  1875,  5,  154;  Gmelin-Kraut,  Handb.  anorg. 
Chemie,  1874-1886,  2\  881;  1897,  2\  274;  Roy.  Soc.  C.  Sci.  Papers, 
1877,  7,  406. 

1873:  164.     Radominski.     Note  sur  un  phosphate  de  cerium  contenant 

du  fluor. 

Bull.  HOC.  chim.  Paris,  1874,  [2],  21,  3;  Chem.  News,  1874,  29,  113; 
Gazzetta  chim.  italiana,  1874,  4,  573  ;  Ber.,  1873,  6,  1557  ;  Gmelin- 
Kraut,  Handb.  anorg.  Chemie,  1874-1886,  2\  559,  560. 

1874  :  165.     Radominski.     Sur  un  phosphate  naturel  de  cerium  renfer- 
mant  du  fluor. 

Bull.  soc.  chim.  Paris,  1874  [21,  21,  49,  293-295,  38^386;  Chem. 
News,  1S74,  30,  21  ;  Gazzetta  chim.  italiana,  1875,  5, 168 ;  Roy.  Soc. 
C.  Sci.  Papers,  1896,  11,  92. 

1874  :  166.     Radominski.     Sur  un  pliosphate  de  cerium  reiifermant  du 

fluor. 

C.  R.,  1874,  78,  7W-766;  J.  Chem.  Soc.  Lond.,  1874,  27,663;  Jahrh. 
Min.,  1875,  90;  Ranimelsberg's  Min.  Chem.,  1875,  2d  ed.,  304-;J05, 
()97;  1886,  Ergiinz.,  1, 146;  1S95,  Zweites  Suppl.,  134-137,  137;  Ber., 
1874,  7, 483 ;  Chem.,  Centrbl.,  1874,  5, 292  ;  Roy.  Soc.  C.  Sci.  Papers, 
1896,  11,  92. 

1874 :  167.     TorsiiE.     Beitriige  zur  Krystallographischen  Kentniss  der 
Salze  der  sogenannten  seltenen  p]rd-metalle. 

Bilmng  till  Kungl.  Sv.  Vet.  Akad.  Handl.,  1874  [2],  No.  5,  9,  10,  32, 
33,  crystal  plates,  table  II,  Fig.  13,  p.  10;  tahle  7,  Figs.  39-41,  pp. 
32  and  'Xi ;  Ofv.  K.  Sv.  Vet.  Akad.  forh,  1873,  No.  9,  p.  1  ;  Bull.  soc. 
chim.  Paris,  1874,  22,  353;  Jsh.  rein,  chem.,  1874,  77-78;  1875,53; 
(lazzetta  chim.  italiana,  1875,  5,  154;  Chem.  Centrhl.,  1874,786; 
1875,274;  Ber.,  1875,  8,129a;  Roy.  Soc.  C.  Sci.  Papers,  1879,  8, 
1101. 
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1874  :  168.     Clkvk.    Sur  lea  combinaisons  du  thorium. 

Bull.  HOC.  chim.  Paris,  1874,  [2],  21,  1 15-123 ;  Gazzetta  chim.  italiana, 

1874,  4,  581-583;  Ber.,  1874,  7,  188a;  J.  Chem.  Soc.  Lond.,  1875, 
28,  234-230;  Jsb.  rein,  chem.,  1874,  119  ;  Chem.  News,  1874,  29, 
133-134;  Am.  Chemist,  1874,  5,  140-141;  Chem.  Centrbl.,  1874, 
276;  Jsb.  Chem.,  1874,  261 -2«3 ;  Roy.  Soc.  C.  Sci.  Papers,  1891,  9, 
539. 

1874  :  169.     Mkndelejeff.    Ueber  die  Natur  der  Elemente. 

J.  d.  russ.  phys.-chem.  Ges.,  1874,  January  10-22;  Ber.,  1874,  7,  128- 
129;  Chem.  Centrbl.,  1874,  258;  Jsb.  Chem.,  1874,  9;  Roy.  Soc.  C. 
Sci.  Papers,  1894,  10,  772. 

1874 :  170.     Analyses  of  minerals  showing  thoria. 

Dana^s  Min.,  1874,  5th  ed. ;  Monazite,  527,  539,  540;  Kochelite,  Ap- 
pendix, 8;  Wasite,  Suppl.,  806;  Xenotime?  527-529;  Yttrotantalite. 
512,519.520  ;Samarskite,  512,  521;  Euxenite,  512, 521-522;  Aeschy- 
nite,  512,  522;  Suppl.,  793;  Mengite,  512,  525-526;  Thorite,  395, 
396,  413;  Pyrochlore,  512,  513;  Tscheffkinite,  387-388. 

1874:  171.    Thorium. 

Gmelin-Kraut,  Handb.  anorg.  Chemie,  1874-1886,  ll\  680-694. 

1874-1875:  172.      Note.      Niigra  fiir  Skandinavien  nya  mineralfynd. 
"  Osmium-iridiura  och  Monazit." 

Geol.  Fftren.  Forh.,  1874-1875,  2,  223. 

1874  :  173.    Nilson.     Om  selensyrliga  Salter. 

Ofv.  K.  Sv.  Vet.  Akad.  forh.,  1874,  31,  No.  1,  33-43;  Bull.  soc.  chim. 
Paris,  1874,  21,  253-255;  Chem.  Centrbl.,  1874,306;  Gazzetta  chim. 
italiana,  1874,  4,  597;  Jsb.  Chem.,  1874,  208;  Roy.  Soc.  C.  Sci. 
Papers,  1894,  10,  929. 

1874 :  174.     Nilson.     Researches  on  the  salts  of  selenious  acid  (fuller 
account). 

Nova  Acta  Soc.  Sci.  Upeala,  1875,  [3],  vol.  9,  No.  7,  1-119 ;  Bull.  soc. 
chim.  Paris,  1875,  23,  260-2^3,  3:)3-.359,  494-500;  Chem.  Centrbl., 

1875,  274,  403;  Gazzetta  chim.  italiana,  1875,  5,  337,  341-342,  346; 
Jsb.  Chem.,  1875, 163-165;   Roy.  Soc.  C.  Sci.  Papers,  1894,  10,  920. 

1875  :  175.     Knop.    Uber  Koppit  vom  Kaiserstuhl. 

Jahrb.  Min.,  1875,  66-69;  Jsb.  Chem.,  1875,  1231-1232. 

1875:  176.     Wiik.     Forsok  till  en  pa  atomvigten  grundad  gruppering 
af  de  kemiska  elementerna. 

Acta  Societatis  Scientiarum  Fennicte,  1875,  10,  413-437. 

1875 :  177.     Bunsen.     Spectralanalytische  Untersuchungen. 

Ann.  der  Phys.  Pogg.,  1875, 155,  230-252, 366-384 ;  Ztschr.  anal.  Chem. , 

1876,  68-100 ;  Phil.  Mag.,  1875,  50,  417-430,  527-539  ;  Dingl.  Pol.  J., 
1876,220,43-48;  Chem.  Centrbl.,  1875,561 ;  Graham-Otto  Michaelis 
r^hrbuch  Chem.,  1881,  5th  ed.,  II,  1033  ;  Jsb.  Chem.,  1875,  95, 121, 
128-129 ;  Roy.  Soc.  C.  Sci.  Papers,  1S91,  9,  .SW. 
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1875:  178.     Nilson.     Zur  Frage  (iber  die  Valenz   der    aeltenen    erd- 

metalle. 

J.  Rii88.  chein.  Ges.,  1877,  9,  2,  98;  Ber.,  1875,  8,  r>55-(>60<i;  Arch. 
Hci.  Phys.,  1875,  53,  241-24P>;  Chein.  Centrbl.,  1875,  449  ;  Gazzetta 
I'liim.  italiana,  1875,  5,  2('A  ;  Jbb.  rein.  Cliem.,  1875,  53-54;  Roy. 
Soc.  C.  Sci.  Papers,  1894,  10,  929. 

1876:  179.      Nilson.      Zur   Fra«;e  iiber  die  Valenz   der  seltenen  erd- 

m eta  He. 

Ber.,  1870,  9,  105(J-10r>I/>;  Ball.  soc.  chiin.  Paris,  1877,  [2],  27,  206- 
207;  Am.  Clieniist,  187(5,  7,  242,  243;  Cbem.  Centrbl.,  1876,  594; 
Gazzetta  chim.  italiana,  1876,  6,  567;  Jsb.  Cbem.,  1876,  292-295; 
Roy.  Soc.  C.  Sri.  Papers,  1894,  10,  92i). 

1876:  180.     Nilson.     Ziir   Frage   iiber  die  Valenz  der  seltenen  erd- 
nietalle. 

Ber.,  1876,  9,  1142-1148/>;  Am.  Chemist,  1876,  7,  242,  243;  Gazzetta 
(•him.  italiana,  1877,  7,  48;  Jsb.  Cl)em.,  1876,  292-295 ; -Cbem. 
Centrbl.,  1876,  691  ;  Roy.  Soc.  C.  Sci.  Papers,  1894,  10,  929. 

1876:  181.     Nilson.     Untersnchung  iiber  Cblorosalzeiind  Doppelnitrite 
des  Platins. 

I.  Uel>ereinigeChloroplatinate. — Nova  ActaSoc.  Sci.  Upsala,  1877  [3], 
No.  15, 1-90,  vol.  extraordinary ;  6fv.  K.  Sv.  Vet.  Akad.  forh,  1876, 

33,  No.  7,  3-10;  Hull.  soc.  chim.  Paris,  1877  (2),  27,  208-209;  J.  prakt. 
Chem.,  1877  [2],  15,  177,  260-294;  Chem.  News,  1877,  36,183; 
Gazzetta  ciiim.  italiana,  1S77,  7,385;  Ciiem.  Centrbl.,  1877,  274, 
450;  Ber.,  1877,  10,  1725;  Roy.  Soc.  C.  Sci.  Papers,  1894,  10,  929. 

II.  Uel>er  Cliloroplatinite. — Nova  Acta  Sot\  Sci.  Upsala,  1877  [3],  No. 
15;  Ofv.  K.  Sv.  Vet.  Akad.  fl^rh,  1876,  33,  No.  7,  11-22;  Bull.  soc. 
chim.  Paris,  1877,  27,  210-214;  J.  prakt.  Chem.,  1877  [2],  15,  260- 
294;  Chem.  Centrbl.,  1877,  274,  450;  J.  Chem.  Soc.  Lond.,  1877, 
32,  277-278;  Gazzetta  chim.  italiana,  1877,  7,  532;  1878,  8,  160; 
Roy.  Soc.  C.  Sci.  Papei-s,  1894,  10,  92<). 

III.  Ueber  Plato- und  Diplatonitrite. — Nova  ActaSoc.  Sci.  Upsala,  1877 
[3],  No.  15;  Ofv.  K.  Sv.  Vet.  Akad.,  1876,  33,  No.  7,  23-24;  Bull, 
soc.  chim.  Paris,  1877,  27,  242-247;  J.  prakt.  Chem.,  1877  [2],  16, 
241-278;  Gazzetta  chim.  italiana,  1877,  7,  322;  Chem.  News,  1876. 

34,  270;  1878,  37,  31  ;  Chem.  Centrbl.,  1877,  8,  98,  291 ;  1878,  211- 
212;  Ber.,  1876,  9,  1722-1730  (part  only);  J.  Chem.  Soc,  Lond., 
1877,  32,  115;  1878,  34,  274-277;  Ber.,  1877, 10, 1725;  Jsb.  Chem., 

1876,  2V»5-297;  Roy.  Soc.  C.  Sci.  Papers,  1894,  10,  929. 

IV.  Platonitrosylsiiure.— Ber.,    1877,   10,  934-^36;  Chem.   Centrbl., 

1877,  450;  Jsb.  (Uiem.,  1877,  310-313. 

1876 :  182.    Claukk.    The  Constants  of  Nature,  1876,  part  1, 1st  Suppl., 
pp.  62.     *' Specific  Gravity,  etc.,"  pp.  17,  18,  21. 

Smithsonian  Mi.«c.  Coll.,  1878,  vol.  14  ;  Roy.  Soc.  C.  Sci.  Papers,  1891, 
9.  526. 

1876:  183.     Clarke.    The  Constants  of  Nature,  part  2,  pp.  58.    ^'Atomic 
Wt./'  p.  20. 

Smithsonian  Misc.  Coll.,  1878,  vol.  14;  Hoy.  Soc.  C.  Sci.  Papers,  1891, 
9,  526. 
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1876:  184.     Clarke.     The  Constants  of  Nature,  1876,  part  3,  pp.  58. 
''  Coefficients  of  Expansion  of  Thorium''  (not  detemninecl),  p.  16. 

Smitlisonian  Misc.  Coll.,  1878,  vol.  14  ;  Roy.  Soc.  C.  Set.  Papers,  18»1, 
9,  52B. 

1876 :  185.      Rammei^berg.     Ueber  die   Atomgewichte   tier  Cer   und 

Yttrium  metalle. 

Ber.,  1876,  9,  1580-15836;  J.  Cliem.  Soc.  Ix)nd.,  1877,  31,  282-283; 
Gazzetta  chim.  italiana,  1877,  7,  2(17;  Jsb.  Chem.,  1870,240;  Koy. 
Soc.  C.  Sci.  Papers,  1890,  11,  97. 

1877  :  186.     Rammei^bero.     Ueber  Nephelin,  Monacit  und  Silberwis- 

niuthglanz. 

Ztschr.  (lent.  geol.  ges.,  1877,  29,  77-81 ;  Jahrb.  Min.,  1877,  830-831 ; 
Jsb.  Chem.,  1877,  12^)8;  Ztschr.  Kryst,  1879,  3,  101;  Kammels- 
berg's  Min.  Chem.  1880,  Ergiinz.,  I,  108-170;  Roy.  Soc.  C.  Sci. 
Pai)er8,  1890,  11,  97. 

1877  ;  187.     Rammei.sberg.     Ueber  die  Zusammensetzung  des  Aesch}^- 
nits  und  Samarskits. 

Monatflberichte  Kongl.  Akad.  d.  Wigs.  Berlin,  1877,  050-073;  Ztschr. 
dent,  jreol.  ges.,  1877,  29,  815-818;  Jahrb.  Min.,  1878,  529;  Ztschr. 
Kryst,  1879,  3,  101-102;  Ber.,  1878,  11,  254a;  Chem.  Centrbl., 
1878,  135;  Ann.  der  Phys.  Pogg.,  1877  [2],  2,  058-065;  Dana's 
Min  ,  1874,  5th  ed.,  ,339-340,  522;  Appendix  111,  2, 100;  Dana's  Text 
Book  of  Min.,  1878,  339-340;  Rammelaberg'8  Min.  Chem.,  1880, 
Ergiinz.,  1,2-3,  199-201  ;  1895,  Zweites  Suppl.,  180 ;  Jsb.  Chem.,  1877. 
1344-1340;  Roy.  Soc.  C.  Sci.  Papers,  1890,  11,  97. 

1877 :  188.     Nokdenskiold.     Torit  fran  felsspatsbrotten  nara  Arendal. 

Geol.  FOren.  Forh.,  1870-1877  [3],  No.  7  (No.  35),  207,  22(^-229; 
Jahrb.  Min.,  1877,537-538;  Bull.  soc.  fran<;.  min.,  1878,1,51-52; 
Ztschr.  Kryst,  1877,  1,  38^-384;  Ber.,  1877,  10,  1727/>;  Rammels- 
l)erg's  Min.  Chem.,  1880,  Ergiinz.,  I,  230-231 ;  Gmelin-Kraut,  Hand- 
buch  anorg.  Chemie,  1874-1880,  ll\  881 ;  Chem.  Centrbl.,  1877,  8, 
770;  Jsb.  Chem.,  1877,  1270. 

1877 :  189.     Delafontaine.      Rech^rches  sur  quelques  min^raux  nio- 
biferes  et  tantaliffires. 

Arch.  Bci.  phys.,  1877,  59,  170-187;  J.  de  pharm.,  1878  [4],  28,  540- 
542;  Am.  J.  Sci.,  1877  [3],  13,  390;  Ztschr.  Kryst,  1877,  I,  503; 
Chem.  Centrbl.,  1877,  552;  Jsb.  Chem.,  1877,  251,  288,  1340;  Roy. 
Soc.  C.  Sci.  Papers,  1891,  9,  000. 

1877:  190.     Readwin.    Notes  on  some  Norwegian  minerals. 

Min.  Mag.,  1877,  I,  229-233;  Roy.  Soc.  C.  Sci.  Papers,  189(>,  11,  121. 

1877:  191.    Smith.     The  earths  of  the  cerium  group  as  found  in  the 
North  Carolina  samarskite. 

Am.  J.  Sci.,  1877,  (3),  14,  509;  Ztschr.  Kryst,  1878,  2,  194;  Roy.  Soc. 
C.  Sci.  Papers,  1890,  11,  438. 
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1877 :  192.     Engstrom.     Undersokning  af  nogra  mineral  som  iiinehalla 

sallsynta  jordarter. 

Inaugural  dissertation,  Upsala,  1877;  Ztschr.  Kryst,  1879,  3,  191-201; 
Ber.,  1877,  10,  1727;  Chem.  CentrbL,  1877,  776;  Rammelsberg's 
Min.  Chem.,  1886,  Erganz.,  I,  87;  1895,  Zweites  Suppl.,  305-306, 
307-30S;  Bull.  soc.  frang.  min.,  1S80,  4,  46;  Jsb.  Chem.,  1879, 1207, 
1209-1212,  1212,  1213,  1238. 

1877 :  193.     Knop.     Dysanalyt,  eiii  pyrochlorartiges  mineral. 

Ztschr.  Kryst,  1877.  1,284-296;  Min.  Mag.,  1877,  I,  186-187;  Bull, 
soc.  fran^.  min.,  1878,  1,  53;  Jahrb.  Min.,  1877,  647;  Dana's  Min., 
1874,5th  ed.,  Appendix  3,  40;  Rammelsberg's  Min.  Chem.,  1886, 
Erganz.,  I,  82;  Jsb.  Chem.,  1877, 1347-1348;  Roy.  Soc.  C.  Sci.  Papers, 

1894,  10,  421. 

1877  :  194.     Paijkull.     Eukrasit,  ett  nytt  mineral  fran  Brevig. 

Geol.  F5ren.  forh.,  1876-1877,  [3],  No.  12  (No.  40),  350-352;  Ztschr. 
Kryst,  1878,  2,  308-309;  Min.  Petr.  Mitth.,  1878,  (2),  1,  81  ;  Bull, 
soc.  frany.  min.,  1878,  1,  1 1 ;  Jfthrb.  Min.,  1878,  209-210 ;  Jsb.  rein. 
Chem.,  1878, 116;  Rammelsherg'sMin. Cliem.,  1886,Erganz., 1, 90-91 ; 

1895,  Zweites  Suppl.,  455 ;  Dana's  Min.,  1874, 5th  ed.,  Api>endix  111, 
43-44  ;  Jsb.  Chem.,  1878,  1272 ;  Roy.  Soc.  C.  Sci.  Papers,  1894,  10, 
982. 

1877:  195.  Smith.  Examination  of  American  minerals.  No.  6. — De- 
scription of  Columbic  Acid  Minerals  from  new  localities  in  the 
United  States,  embracing  a  reclamation  for  the  restoration  of  the 
name  Columbium  to  the  element  now  called  Niobium.  Descrip- 
tion and  analyses  of  Columbite,  Samarskite,  Euxenite,  and  Fer- 
gusonite,  and  the  new  species  Hatchettolite,  and  Rogersite. 

Am.  J.  Sci.,  1877,  (3),  13,  359-369;  Ann.  chim.  phys.,  1877,  [5],  12, 
253-264;  C.  R.,  1877,  84,  103(>-I038;  Ztachr.  Kryst,  1877, 1,  499-502; 
Bull.  soc.  fran?.  min.,  1878,  1,  52, 142;  Jahrb.  Min.,  1877,  728-72t) ; 
Min.  Mag.,  1877,  I,  189-191  ;  GazzetUi  chim.  italiana,  1877,  7,485; 
Rammelsberg's  Min.  Chem.,  1880,  Ergiinz.,  1, 199-201 ;  Smith,  Orig. 
Researches  in  Min.  and  Chem.,  193-204 ;  Ber.,  1877, 10, 1177  ;  Chem. 
Centrbl.,  1877,  408,424,  742;  Jsb.  Chem.,  1877,  288, 1342-1343  ;  Roy. 
Soc.  C.  Sci.  Papers,  189(),  11,  438. 

1877 :  196.    Smith.     On  the  Earthy  Oxides  of  Samarskite. 
Acad.  Nat.  Sciences,  Phila.,  Proc.  1877,  3°,  7,  194. 

1878  :  197.    Smith.     A  short  account  of  the  Nature  of  the  Oxide  of  Uie 

New  Element,  Mosandrum. 

Amer.  Assoc,  for  Adv.  of  Sci.,  Proc.  1878,  27,  143-147;  Smith,  Orig- 
inal researches,  325-329 ;  Roy.  Soc.  C.  Sci.  Papei-s,  1S96,  11,  438. 

1878 :  198.  Smith.  Note  sur  uiie  nouvelle  tcrre  du  orroupe  du  cerium  et 
remarques  sur  une  methode  d  analyse  des  columbates  naturels. 
Le  mosandrum,  un  nouvel  element. 

C.  R.,  1878,87,  140-148;  Arch.  fi<'i.  phys.,  1S7S,  63,  ia')-172;  Phil. 
MaK.,  1878  (5),  6,  238-240;  Am.  J.  Sci.,  1878, 16,  ;{S4 ;  Chem.  News. 
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1878,  38,  61 ;  La  correapondance  scientiflque,  1878,  July  30;  Chem. 
Centrbl.,  1878,  642;  Jab.  Chem.,  1878,  262;  Roy.  8oc.  C.  Sci.  Paj^re, 
1896,  11,  438. 

1878  :  199.     Dklafontaink.     Sur  le  mosandrum  de  M.  Lawrence  Smith. 

C.  R.,  1878,  87,  600-602;  Chem.  Centrbl,  1878,  770-771 ;  Jsb.  Chem., 
1878,  262;   Roy.  Soc.  C.  Sci.  Papers,  1891,  9,  666. 

1878:  200.  Delafontaine.  Sur  le  terbium  et  ses  compost  et  aur 
Fexistence  probable  d'uu  nouveau  metal  dans  la  samarskite  de 
la  Caroline  du  Nord.     1°  memoire. 

Ann.  chim.  phys.,  1878,  [5],  14,238-247;  Arch.  sci.  phys.,  1878,  61, 
273-282;  Chem.  Centrbl.,  1878,  9,  594-595;  Jsb.  Chem.,  1878,  255- 
257;  Roy.  Soc.  C.  Sci.  Papers,  1891,  9,  mi 

1878 :  201.  Soret.  Rech^rches  sur  rabsor})tion  des  rayons  ultra-violets 
par  diverses  substances.     V  et  2*  memoire. 

Arch.  sci.  phys.,  1877,  [21,60,  298-300;  1878,  [2],  61,  322-359;  1879, 
[2],  63.  89-1 12;  C.  R.,  1878,  86,  708-71 1,  1062-1064;  Beibl.  Ann.  der 
Phys.,  1878,  2,  30-31,  235,  302,  347,  410-411,  573  ;  1879,  3,  196-197  : 
Chem.  Centrbl.,  1878,  418;  Jsb.  Chem.,  1878,  181,181-182. 

1878  :  202.  Nordenskiold  (analyses  by  Lindstrora).  Cleveit,  ett  nytt 
yttro-uran  mineral  fran  Garta  felsspats-brott  niira  Arendal. 

Geol.  Foren.  Forh.,  1878-1879,  Bd.  4,  No.  1,  (43),^28-;i2 ;  Jahrb.Min., 
1878,406-407;  Ztschr.  Kryst,  1879,  (3),  201-202;  Bull.  soc.  fran^. 
min.,  1878,  1,  10;  Min.  Petr.  Mitth.,  1878,  (2),  1,  28^290;  Ram- 
melsberg's  Min.  Chem.,  1886,  Ergiinz.,  I,  247-248;  1895,  Zweites 
SnppL, 07-74;  Dana's  Min.,  1874,  5th  ed.,  Appendix  FIX,  27-28;  Jsb. 
Chem.,  1878,  1216-1217  ;  Roy.  Soc.  C.  Sci.  Pai)er8,  1894,  10,  937. 

1878  :  203.  Blomstrand.  Titanater  fran  Sniilland  jemte  nagra  an- 
miirkningar  rcirande  dylika  mineraliers  undersokning. 

Fysiograf.  Sallsk.  i  Lund.  Minneskrift,  1878,  38,  No.  3,  1-41,  in  sep. 
abdr. ;  Geol.  Foren.  Forh,  1K78-1879,  4,  359;  Ofv.  K.  Sv.Vet.  Akad. 
forh,  1879,  3^,  No.  2,  48;  Ztschr.  Kryst,  1880,  4,  520-525;  Jsb. 
rein.  Chem.,  1879,  100;  Bor.,  1879,  12,  1721-17236;  Min.  Petr. 
Mitth.,  1880,  [2J,  3,  453-454;  Chem.  Centrbl.,  1879,  663;  Jsb. 
Ciiem.,  1879,  1237  ;  1880,  1477,  1478. 

1878:  204.     Damour.     Sur  la  Freyalite. 

Bull.  soc.  frang.  min.,  1878, 1,  33-35  ;  Ztschr.  Kryst,  1879,  3,  637-63S  ; 
Min.  Petr.  Mittii.,  1879,  (2),  2,  437-438  ;  Dana's  Min.,  1874,  5th  ed., 
Appendix  III,  48;  Rammelsberjj'sMin.  Chem.,  1886,  Ergiinz.,  1, 106; 
Jsb.  Chem.,  1879,  1237. 

1878:  205.     Smith.     Note  au  sujet  de  Teleinent  appele  mosandrum. 

C.  R.,  1878,  87,  831-S34;  Sinitli,  Orij,'.  Researches,  330-333;  Jsb. 
Chem.,  1878,  262;  Roy.  Soc.  C.  Sci.  Papers,  1896,  11,  438. 
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[5],  30,  568-573;  Am.  J.  Sci.,  1883,  [3],  25,  146;  Chem.  CentrbL, 
1882,  772;  1884, 166;  Monit.  sci.  Quesneville,  1883,  239-244;  Chem. 
News,  1882,  46,  232;  Chem.  Zt^.,  1882, 1318;  BeibL  Ann.  der  Phys., 
1882,  6,  900;  1883,  7,  5,  Lit.  Uebers.;  Rev.  cours.  scientif.,  1883, 
[3],  4,  604;  1883,  [3],  5,  185,544;  Cosmos  les  Mondes,  1883,  61, 
462;  Pop.  Sci.  News,  1883,  26;  J.  Am.  Chem.  Soc.,  1883,  5, 118; 
Tidsskrift  for  Physik  og  Kemi.,  1882,  3,  332;  Roy.  Soc.  C.  Sci. 
Papers,  1894,  10,  929. 
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Ber.,  1882,  15,  2519-25276,  2906;  C.  R.,  1882,  95,  784-786;  Chem. 
CentrbL,  1882,  819;  1884,  319;  Ann.  chim.  phys.,  1883,  [5],  30, 
429-432;  Science,  1883,  45;  Ztschr.  Kryst,  1884,  9,223-224;  Tidss- 
krift for  Physik  og  Kemi.,  1882,  3,  332;  Jahrb.  Min.,  1884,  59,  8, 
Ref. ;  Jsb.  Chem.,  1882, 1528;  Roy.  Soc.  C.  Sci.  Papers,  1894, 10, 929. 

882  :  248.     de  Boisbaudran.     Separation  du  gallium. 

C.  R.,  1882,  94,  1154-1155,  1227-1229, 1439-1442,  1625-1629;  1882,  95, 
157-160,  410-413.  503-506.  703-706,  1192-1194,  1332-1334;  1884,  99. 
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1&-17;  Jsb.  Chem.,  1882,  1294-1296;  1884,  1602;  Roy.  Soc.  C.  ScL 
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40,  51-52,  62-63,  74-75,  87-90;  Chem.  Ztg.,  1883,  7,  2,  854.  1094, 
1161,  1196-1197,  1294.  1328-1329,  1591,  1691 ;  1884,  8,  1,  21,  91.  154, 
227,  264,  340,  453,  492,  522,  595-596.  669,  713-714.  824.  859,  898,  930; 
1884,  8,  2,  1038,  1141,  1288-1289,  1358;  Ztschr.  anaL  Chem.,  1883, 
22,  302-306;  Jsb.  Chem.,  1883,  33;  1884,  48;  Roy.  Soc.  C.  Sci. 
Papers,  1891,  9,  526. 
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Sv.  Vet.  Akad.  Forh.,  1882,  No.  10,  1;  1883,  No.  1,  2;  Ztschr. 
Kryst,  1883, 7,  442-446 ;  Jahrb.  Min.,  1886,  63,  25-26  Ref. ;  Bull.  soc. 
fran?.  min.,  1883,  6,  71. 

1883 :  255.     Nilson.     Om  thoriums  specifika  vanne  och  atomviirde. 

5fv.  K.  Sv.  Vet.  Akad.  FOrh.,  1883,  40,  No.l,  2,3-15;  Ber.,  1883, 16, 
153-163a;  1883,  16,  568a  Ref.;  C.  R.,  1883,  96,  346-348;  Chem. 
News,  1883,47,  122-123;  18a3,  48,  105-106;  Beibl.  Ann.  der  Phys., 
1883,  7,  358;  1883,  7,  10,  13,  21,  72,  Lit.  Uebers;  1884,  8,  91,  Lit. 
Uebers  ;  Science,  1883,  341 ;  Chem.  Centrbl.,  1883,  171 ;  Chem.  Ztg., 
1883,  7,  1,  264;  Rev.  coura.  scientif.,  1883,  [3],  5,  185;  Jsb.  Chem., 
1883,  118,  409;  Roy.  Soc.  C.  Sci.  Papers,  1894,  10,  929-930. 

1883 :  256.     Wallroth.     Om  fosforsalts  inverkan  pa  metalloxider. 

5fv.  K.  Sv.  Vet.  Akad.  Forh.,  1883,  40,  No.  3,  21-45 ;  Bull.  soc.  chim. 
Paris,  1883  [2],  39,  316-322;  Ber.,  1883,  16,  3059-3060;  Chem. 
Centrbl.,  1883.  14,  290;  Jsb.  Chem.,  1883,  1,  318-319;  Roy.  Soc.  C. 
Sci  Papers,  1896,  11,  743. 

1883 :  257.     Editorial.     Das  natiirliche  System  der  Elemente. 
Jahrb.  Erfind.,  1883,  19.  263. 

1883 :  258.     Meyer  and  Seubert.     Die  Atomgewichte  der  Elemente  aus 
den  originalzahlen  neu  berechnet,  Leipzig,  1883,  pp.  245. 

Beibl.  Ann.  der  Phys.  Pogg.,  1883,  7,  630-632;  Chem.  News,  1883, 
48,  211-212;  Chem.  Ztg.,  1883,  7, 1,  425-426;  1883,  7,  2,  1328-1329; 
Ztschr.  anal,  chem.,  1883,  22,  639-640. 
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1883 :  259.  Smith.  Methods  of  analyzing  samarskite  and  the  other 
columbates  containing  earthy  oxides  by  the  agency  of  fluorhydric 
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Chem.  News,  1883,  48,  1»-15,  29-31;  Am.  Chem.  J.,  1883,  5,  44-51, 
73-81 ;  Ber.,  1883.  16,  1885-1886, 1886, 1886-1887  ;  1885,  515-516  R. ; 
Chem.  CentrbL,  1883,  629;  Chem.  New8,1885,  51,289-291,  304-307  ; 
Jbs.  Chem.,  1883, 1561-1563 ;  1885, 1931-1933 ;  Smith,  Orig.  Researches 
in  Min.  and  Chem..  1883,  350-366,  edited  by  Dr.  J.  B.  Marvin,  Lou- 
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1883  :  260.     Haushofer.     Beitrage  zur  mikroscopischen  Analyse. 

Sitzber.  biiyr.  Akad.  Wiss.,  1883,  [3],  13,  436-449;  Jahrb.  Min.,  1885. 
61,  1, 180  Ref. ;  Ber.,  1884,  17,  182  Ref. ;  Ztschr.  Kryst,  1885-1886, 
11.  165-167;  Jsb.  Chem.,  1884,  1551;  Roy.  Soc.  C.  Sci.  Papers, 
1894,  10,  162. 

1883:  261.    de  Boisbaudran.    Separation  du  gallium. 

C.  R..  1883.  96, 152-154, 1696-1698, 1838-1840 ;  1883, 97,  66-67, 142-144, 
295-297,  521-.522, 623-625, 730-732, 1463-1465 ;  1884, 98,  711-712,  781- 
782;  Chem. Centrbl.,  1883,14, 130-131,501,587,678,753;  1884,15,86, 
419,  697;  Ber.,  1883,  579;  1886,  2320.  2531,  2691 ;  1884,  55.  216-217, 
217  Ref. ;  Chem.  News,  1883,  47,  100-101,  299;  1883,  48,  15,  50, 
62-63,  86-87,  148, 164, 169, 197,  203  ;  1884,  49,  51,  216-217,  224  ;  Jsb. 
Chem.,  1883,  1571-1574;  1884,  1600-1601 ;  Roy.  Soc.  C.  Sci.  Papers, 
1891,  10,  544. 

1883  :  262.    Gerber.    Sur  ThypothSse  de  Front. 

Bull.  soc.  chim.  Paris,  1883,  39,562-572;  Ber.,  1883,16. 1669;  Chem. 
Centrbl.,  1883,  453-456;  Beibl.  Ann.  der  Phys..  1883,  7,  42  (Lit. 
Uebers.);  Chem.  News,  1883,51,64-66;  Jsb.  Chem.,  1883,  33-34; 
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1883  :  263.  Crookes.  The  Bakerian  Lecture :  On  radiant  matter  spec- 
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261-264;  Ber.,  18^3,  16,  1689;  Jsb.  Chem..  1883,  248;  Roy.  Soc.  C. 
Sci.  Papers.  1891,  9,  608. 
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Ofv.  K.  Sv.  Vet.  Akad.  Forh.,  1883.  40,  No.  7,  2. 17-26 ;  J.Chem.  Soc. 
Lond.,  1883,  362-370;  C.  R.,  1883,  97,  94-96;  Chem.  News,  1883, 
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Phil.  Trans.  Roy.  Soc,  1883,  174,  pt.  Ill,  891-918 ;  Chem.  News. 
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1884 :  267.   Carnelley.   On  the  Colour  of  Chemical  Compounds,  chiefly 

as  a  Function  of  the  Atomic  Weights  of  their  constituent  Elements. 
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473;  Ber.,  1884,  17,  2287-2291;  Chem.  News.  1884,  50,  242-243; 
Jsb.  Chem..  1884,  40-42. 
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Mill.,  1885,  61,  1,  392  Ref. ;  Ztschr.  Kryst,  1885,  10,  504;  Ram- 
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1885,  532  Ref. ;  Chem.  Ztg.,  1885,  9, 2, 1206;  Chem.  NewB,  1885,  52\ 
106;  Chem.  Centrbl.,  1885,  741;  Jab.  Chem.,  1886,  46. 
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Sitzungsber.  Konigl.  Akad.  d.  Wise.  Berlin,  1885,  I,  97-104;  Ztschr. 
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C.  R.,1897, 124, 1300-1303;  Bull.  soc.  chim.  Paris,  1897,  [3],  17,  578, 
581,679-690,1014;  Chem.  News,  1897, 76,137-139,  153-155;  Ztschr. 
anal.  Chem.,  1899,  679-680;  Ztschr.  anorgan.  Chem.,  1898,  18,  237 
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1897,  1028-1030,  1033;  Rep.  tech.  jour.-lit.,  1897,  19,  397;  1899,21, 
112. 
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J.  Soc.  Chem.  Ind.,  1898,  372;  Chem.  Centrbl.,  1898,  69,  I,  918. 
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676-677;  Jsb.  Cliem.,  1897,  9-10. 
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340-343;  J.  Chem.  Soc.  Loud.,  1898,  74,  2,  339-340,  410;  Chein. 
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1899 :  757.  Editorial.  Nernst  Licht,  Lampe  von  Edison,  Lampe  von 
Auer  von  Welsbach. 

Wagner's  Jsb.,  1899,  30,  99-100. 

1899 :  758.   Elster  and  Geitel.   Weitere  Versuche  an  Becquerelstrahlen . 

Ann.  der  Phys.  Wied.,  1899,  69,  83-90;  Ztschr.  physikal.  Chem., 
1900,  32,  408;  J.  Phys.,  1900,  [3],  9,  33;  Ztschr.  Kryst.,  1901,  35, 
194-195;  Jahrb.  Erfind.,  1900, 36,  208-209  ;  Science  Abstracts.  1899, 
2,  825. 

1899:  759.  Winkler.  Die  relative  Seltenheit  der  Elemente  niit  Bezug 
auf  ihre  technische  Verwendung. 

Ztschr.  angew.  Chem.,  1899,  93-98;  Jahrb.  Min.,  1900,  92,  2,  239. 

1899:  760.    Hoffmann.    Upon  the  occurrence  of  Polycrase  in  Canada. 

Am.  J.  Sci.,  1899,  [4],  7,  243;  Ztschr.  Kryst,  1901,  34,  99. 

1899 :  761.  Flink,  B0ggild,  and  Winther.  (By  Gust.  Flink :)  I  Theil. 
Ueber  die  Mineralien  von  Narsarsuk  im  Fjord  von  Tunugdliarfik, 
Slid  Gronland. 

Meddelelser  om  GrOnland,  1899,  [1900],  24,  7-180,  Taf.  IX;  J.  Chem. 
Soc.  I-ond.,  1900,78.  2,  410-413;  Ztschr.  Kryst.,  1901,  34,  6n9-(>82; 
Jahrb.  Min.,  1902,  94,  I,  18-38  Ref. ;  S.  of  M.  Qiiar.,  1902,  23,  29G. 

1899:  762.  Funk,  B0ggild,  and  Winther.  (By  O.  B.  B0ggild  and 
Chr.  Winther:)  II  Theil.  Ueber  einige  Mineralien  aus  deni 
Nephelinsyenit  von  Julianehaab  in  Gronland  (Epistolit,  Britho- 
lit,  Schizolith,  und  Steenstrupin),  gesanunelt  von  G.  Flink. 

Meddelelser  om  Gronland,  1899,  [1900],  24,  181-213;  J.  Chem.  Soc. 
Lond.,  1900,  78,  2,  41.3-414,  414-415;  Ztschr.  Kryst,  1900,  34,  882- 
691;  Jahrb.  Min.,  1901,  93,  I,  373-379  Ref.;  S.  of  M.  Quar,  1902, 
23,  296-297;  Bull.  soc.  fran*?.  min.,  1900,  23,  34-35,  204-208;  Min. 
Mag.,  1901,  13,  94-95;  Am.  J.  Sci.,  1900,  160,  [4],  10,  323-325; 
Jahrb.  Min.,  1900,  Festheft  16;  Chem.  Centrbl.,  1901,  72,1,  226-227 ; 
1901.72,11,945-946. 

1899:  763.  Derby.  On  the  Association  of  Argillaceous  Rocks  with 
Quartz  Veins  in  the  Region  of  Diamantina,  Brazil. 

Am.  J.  8ci.,  1899,  [4],  7,  343-356;  Ztschr.  Kryst.,  1901,  34,  101  ; 
Jahrb.  Min.,  1901,  93,  I,  412-413. 
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1899:  764.  Bolton.  An  Experimental  Study  of  Radio-Active  Sub- 
stances. (Read  before  the  Chemical  Society  of  Washington,  April 
21,  1900.) 

Report  of  the  Smithsonian  Institution  for  year  ending  June  30, 1899, 
155-162;  J.  Am.  Chem.  Soc,  1900,  22,  596-604;  Beibl.  Ann.  der 
Phys.,  1901,  25,  1027. 

1899:  765.     Wills  and  Liebk.necht.     Moleculare  Susceptibilitat  para- 
magnetischer  Salze. 

Verhandl.  der  Deut.  Phys.  Ges.,  1899,  I,  154,  170-173;  Beibl.  Ann. 
der  Phys.,  1899,  23,  HI  Lit.  Uebers. 

1899 :  766.     Hussak  and  Prior.     Florencite,  a  new  hydrated  Phosphate 
of  Aluminium  and  the  Cerium  Earths,  from  Brazil. 

Min.  Mag  ,  1899,  12,  244-248;  J.  Chem.  Soc.  I^nd.,  1900,  78,  2,601- 
602;  Jahrb.  Min.,  1900,  93,  1,  359-360;  Ztschr.  Kryst.,  1902,36, 
165-166;  Min.  Mitth.,  1900,  20,  86  Lit.  Notiz ;  Am.  J.  Sci.,  1900. 
[4],  10,  404;  Nature,  1899,  61,  119;  Bnll.  soc.  fran9.  min.,  1899- 

1900,  23,  224-225;  S.  of  M.  Quar.,  1902,  23,  297. 

1899:  767.     Hamilton.     Monazite  in  Delaware  County,  Pennsylvania. 
Proc.  Phila.  Acad.  Nat.  Sci.,  1899,  [3J,  29,  377-378;  Ztschr.  Kryst., 

1901,  206;  Jahrb.  Min.,  1901,  93,  I,  200;  Bull.  U.  S.  Geol.  Survey, 
172,  41. 

1900:   768.     Rutherford.     A    Radio-active    substance    emitted   from 
Thorium  com))ound8. 

Phil.  Mag.,  1900,  [5],  49,  1-14;  J.  Chem.  Soc.  Lond.,  1900.  78,  2, 
351-352;  Naturw.  Rundschau.,  1900,  15,  139-140;  Ztschr.  anorgan. 
Chem.,  1900,  23,  319;  J.  Phys.,  1900,  [3],  9,  213-214;  Am.  J.  Sci., 
1900.  [4],  9,  220;  Nature,  1901,  64,  157-158;  Ztechr.  physikal.  chem. 
unterriclit,  1900,  13,  99-107;  Ztschr.  physikal.  Ohem.,  1900,34, 
126;  Jahrb.  Erfind.,  1901,  37,  191-192;  Beibl.  Ann.  der  Phys.,  1900, 
24,  582-584;  Fortschr.  Pliys.,  1900,  56»,  109;  Chem.  Centrbl.,  1900, 
71,  I,  ;{88-389;  Science  Abstracts,  1900,  3,  239. 

19CX):  769.     Rutherford.     Radio-activity  produced   in  substances  by 
the  action  of  Thorium  compounds. 

Phil.  Mag.,  1900,  [5],  49,  101-192;  J.  Chem.  Soc.  Lond.,  1900,  78,  2, 
352;  J.  Soc.  Chem.  Ind.,  IIKX),  19,  558-559  ;  Ztschr.  anorgan.  Chem., 
1900,  23,  467;  J.  Phys.,  190u,  [3],  9,  411-412;  Ztschr.  physikal. 
chem.  unlerricht.,  1900, 13,  225-231  ;  Ztschr.  physikal.  Chem.,  1900, 
34,  126;  Nature,  1901,  64, 157-158;  Ztschr.  aiigew.Chem.,  1900,389- 
390;  Naturw.  Rundschau.,  1900,  15,  240-241  ;  Phys.  Ztschr.,  1900, 
1,  347-348;  Jahrb.  Krfind.,  1901,  37,  192-194;  Beibl.  Ann.  der 
Phys.,  1900,  24,  718-720;  1900,  24,39  Lit.  Uebers  ;  Fortschr.  Phys., 
1900,  56»,  108-109;  Cliem.  Centrbl.,  1900,71,1,706-707;  Science 
Abstracts,  1900,  3,  468-469. 

1900:  770.     Nordknskkhj).     On  the  Discovery  and  Occurrence  of  Min- 
erals Containing  Rare  Elements. 

Quarterly  Jour.  (leol.  Soc.  London,  1900,  56,  521-530;  Phil.  Mag., 
1900,  [5],  50,  268;  J.  Chem.  Soc.  Lond.,  1901,80,  2,  319;  Chem. 
News,  1900,  81,  217-218;  Ztschr.  Kryst.,  1902,  36,  87;  Chem. 
Centrbl.,  1900,  71,  I,  L307. 
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19(K):  771.     Rydberg.     Die  Hiirte  der  einfachen  Korper. 

ZUchr.  physikal.  Chein.,  1900,  33,  3o:i-359;  Jahrb.  Miii.,  1902,  95, 1, 
161 ;  Ztechr.  Kryst.,  1902,  36,  293 ;  Bull.  soc.  fran^.  iiiin.,  1900,  23, 
268-269;  Beibl.  Ann.  der.  Phys.,  1900,  24,  58  Lit.  Uebera ;  Cheni. 
Centrbl.,  1900,  71,  I.  1197;  Science  Abstracts,  1900,  3,  617. 

1900:  772.     Power  and  Shedden.    The  Composition  and  Determina- 
tion  of  Cerium  Oxalate. 

J.  Soc.  Chem.  Iiid.,  1900,  19,  636-642;  J.  Chem.  Soc.  Lond..  1900,  78, 

2,  628;  Gas  World,  1900,  Aug.  18;  Progressive  Age,  1899,  17,  385; 
Chem.  Centrbl.,  1900,  71,  II,  621. 

1900 :  773.    Job.     Recherches  sur  Toxydation  en  liqueur  alcaline  des 

sels  de  cobalt  et  de  c6rium. 

Ann.  phys.  chim.,  1900,  [7],  20,  205-264:  Chem.  Centrbl.,  1900,  71, 
II,  86-87. 

1900:  774.     Petterson.     Nilson  memorial  lecture. 

Trans.  Chem.  Soc.  Lond.,  1900,  1277-1294;  Chem.  Soc.  Lond.  Proc, 
1900,  16,  162,  163;  Chem.  News,  1900,  82,  238. 

1900:  775.     Urbain.     Recherches  sur  la  separation  des  terres  rares. 

Ann.  chim.  phys.,  1900,  [7],  19,  184-274;  Ztschr.  anorgan.  Chem., 

1900,  24,   151;    J.  Chem.   Soc.   Lond.,   1900,  78,   2,  346;    Chem. 
Centrbl.,  1900,  71,  I,  516. 

1900:  776.     Clarke.     Eighth  Annual  Report  of  the  Committee  on 
Atomic  Weights.     Determinations  published  in  1900. 

J.  Am.  Chem.  Soc,  1901,  23,  90-95;  1901,  23,  in  Review  Am.  Chem. 
Research,  1901,  7,  143;  Ztschr.  anorgan.  Chem.,  1901,  28,  92; 
Ztschr.  physikal.  Chem.,  1902,  40,  109;  J.  Chem.  Soc.  Lond.,  1901, 
80,  2,379;  Chem. News,  1901,  83,  161-162;  Beibl.  Ann.  der  Phys., 

1901,  25,  584-585;  1901,  25,  73,  74  Lit.  Uebers;  Chem.  Centrbl., 
1901,  72, 1,  992;  Science  Abstracts,  1901,  4,  703. 

1900:  777.     MuTHMANxand  Bohm.     Ein  neues  Trennungsverfahren  der 
Gadolinit-Erden  und  Darstellung  reiner  Yttria. 

Ber.,  1900,  33,  42-49;  J.  Chem.  Soc.  Lond.,  1900,  78,  2,  20v);  Chem. 
News,  1900,  81,  169-170,  181-182;  1901,  83,  36;  Ztschr.  physikal. 
Chem.,  1901,  37,  757-758;  Ztschr.  angew.  Chem.,  1900,  13,  168; 
Chem.  Centrbl.,  1900,  71,  I,  397-398. 

1900 :  778.     Exner  and  Haschek.     tJber  die  ultravioletten  Funkenspec- 
tra  der  Elemente.    XVIII  Mittheilung. 

Sitzangsber.  Akad.  d.  Wien,  math.-natiirw.  CI.,  1900,  109,  Abth.  Ila, 
103-169;  Beibl.  Ann.  der  Phys.,  1900,  24,  993;  1900,  24,  95  Lit. 
Uebers;  Fortschr.  Phys.,  1900,  56',  81-82;  Science  Abstracts,  1900, 

3,  952. 

1900:  779.     Du  Bois  and  Liebknecht.    MoleculareSusceptibilitiit  para- 

raagnetischer  salze  der  seltener  Erden. 

Ann.  der  Phys.  Wied.,  1900,  [4],  I,  189-198;  J.  Phys.,  1900,  |3],  9, 
229;  Ztschr.  physikal.  Chem.,  1900,  33,  637-638;  Beibl.  Ann.  der 
Phys.,  1900,  24,  14  Lit.  Uebers;  Chem.  Centrbl.,  1900,  I,  93-94. 
13 


94 


INDEX    TO   THE   LITERATURE   OF   THORIUM. 


!■.»' 


I  ■ 


y\ 


1900:  780.     Du  Bois  and  Liebknecht.     Moleculare  Susceptibilitiit  der 

salze  seltener  Erden. 

Verhandl.  der  Dent.  Phys.  Ges.,  1900,  2,  12,  19-21 ;  Beibl.  Ann.  der 
Phys.,  1900,  24,  21  Lit.  tJebers;  Fortschr.  Phys.,  1900,  56»,  687. 

1900:  781.    Thiele.  ,  IJber  das  Leuchten  der  Auergliihkorper. 

Ber.,  1900,  33,  183-187;  Ztschr.  anorgan.  Chern.,  1900,  24, 150;  J. 
Chem.  Soc.  Lond.,  1900,  78,  2,  20^209;  Bull  soc.  chim.  Paris,  1900, 
[3],  24,  446 ;  BeibL  Ann.  der  Phys.,  1900,  24,  259 ;  Fortachr.  Phys., 
1900.  56^  90-9L 

1900:782.     Du  Bois  and  Liebknecht.     Molekulare  Susceptibilitiit  der 

salze  seltener  Erden. 

Ber.,  1900,  33,  975-977  ;  J.  Chem.  Soc.  Lond.,  1900,  78,  2,  333;  Bull, 
soc.  chim.  Paris,  1900,  [3],  24,513,  551-552;  BeibL  Ann.  der  Phys., 
1900,  24,  701 ;  1900,  24,56  Lit.  Iiebers;  Fortschr.  Phys.,  1900,  56*, 
686-687;  Chem.  Centrbl.,  1900,  71,  I,  947. 

1900:  783.     Von  Knorre.     Ueber  die  Bestimmung  des  Cers. 

Ber.,  1900,  33,  1924-1929;  Chem.  News,  1901,  83,  264;  Analyst., 
1900,  25,  329-330;  J.  Chem.  Soc.  Lond.,  1900,  78,  2,  576;  Bull,  soc, 
chim.  Paris,  1900,  [3],  24,  804-805  ;  Ztschr.  angew.  Chem.,  1900, 13, 
1059;  J.  Gasbel.,   1900,  43,  642;  Chem.  Centrbl.,  1900,  71,  11,398. 

1900:  784.     Rosenheim  and  Schilling.     Uber  Salze  des  Thoriums. 

Ber.,  1900,  33,  977-980;  Ztschr.  anorgan.  Chem.,  1900,  25,270;  J. 
Ciiem.  8oc.  Lond.,  1900,  78,  2,  351;  Chem.  News,  1901,83,  143; 
Bull.  soc.  chim.  Paris,  1900,  [3],  24,  553-554  ;  Chem.  Centrbl.,  1900, 
71,  I,  947. 

1900:  785.     Derikrnk.     Sur  un  nouvel  element  radio-actif;  Tactinium. 

C.  R.,  1900,  130,  906-908;  Ztschr.  anorgan.  Chem.,  1900,  25,  270; 
Chem.  News,  1900,  81,  169,  267;  J.  Chem.  Soc.  Lond.,  1900,  78, 
2,  :^r)0-3ol  ;  Revue  (len.  Sci.,  1900,  11,  615;  Naturw.  Rundschau., 
1900,  15,  283-284,  503;  Revue  8ci.,  1900,  [4],  13,  501;  Ztschr. 
|)hysikal.  chem.  unterricht.,  1900,  13,  225-231 ;  Cosmos,  1900,  [4], 
43,  187;  Ztschr.  physikal.  Chem.,  1900,  35,  106;  Ztschr.  angew. 
Chem.,  1900,  13,492;  Am.  J.  Sci.,  HK)0,  [4],  9,  444  ;  BeibL  Ann. der 
Phys.,  1900,  24,  579;  1900,  24,63  Lit.  TJebers;  Fortschr.  Phys., 
1900,  56'^  111  ;  Jahrb.  Erlind.,  1900,  37, 190;  Chem.  Centrbl.,  1900, 
71, 1,  1059-1060;  Science  Abstracts,  1900,  3,  533-534. 

1900:  786.     Witt  and  Tmeel.     Beitriige  zur  kenntnis  der  Ceriterden. 

Ber.,  1900,  33,  1315-1  :r24 ;  Ztschr.  anorgan.  Chem.,  1900,25,272;  J. 
Chem.  Soc.  Lon<L,  1900,  78,  2,  403-404 ;  BulL  soc.  chim.,  Paris,  1901, 
[3],  26,  2;  YAi^chr.  augew.  Cbem.,  1900,  13,  645;  Chem.  Centrbl., 
1900,  71,  I,  1260. 

1900:  787.    Muthmann  and  Baur.    Einige  Beobachtungen  (iber  Lumi- 
nescenz-spectren. 

Ber.,  1900,  33,  1748-1763;  J.  Chem.  Soc.  Lond.,  1900,  78,  2,  544-^5; 
Bull.  soc.  chim.  Paris,  1900,  L3],  24,  865-866;  Beibl.  Ann.  der  Phys., 
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1900,  24,  1126-1127;  1900,  24,  96  Lit.  Uebers ;  Ztechr.  phyeikal. 
Chem..  1901,  38,  374-375  ;  Fortschr.  Phys.,  1900,  56«,  69-70 ;  Chem. 
Centrbl.,  1900,  71,  II,  233-234. 

>00:  788.    Von  Lenoyel.     Ueber  radioactives  Baryum.    (Vorlaufige 
Notiz.) 

Ber.,  1900,  33,  1237-1240;  Chem.  News,  1900,  82,  25-26;  Ztschr. 
anorgan.  Chem.,  1900,  25,  271  ;  J.  Chem.  8oc.  Lond.,  1900,  78,  2, 
402;  Bull.  80C.  chim.  Paris,  1900,  [3],  24,694-695;  Revue  Sci., 
1900,  [4],  14,  375-376  ;  Am.  Chem.  J.,  1900,  24.98-99  ;  Beibl.  Ann. 
derPhys.,  1900,  24,937;  Am.  J.  Sci.,  1900,  [4],  10,74-75;  Ztschr. 
physikal.  chem.  unterricht,  1900, 13,  343-346 ;  Naturw.  Rundschau., 
1900,15,317;  Ztschr.  angew.  Chem.,  1900, 13,643;  Fortschr.  Phys., 
1900,  56»,  112;  Science.  1900,  12,  194,  314-315;  Chem.  Centrbl., 

1900,  71,1,  1191-1192;  Science  Abstracts,  1900,  3,  629. 

00:  789.     Meyer  and  Jacoby.     Uber  die  Doppelnitrate  des  vierwer- 

tigen  Cers  und  des  Thoriums.     (Vorlaufige  Mittheilung.) 

Ber.,  1900,  33,  2135-2140;  Ztschr.  anorgan.  Chem.,  1901,  26,  204; 
Chem.  News,  1901,  83,  252 ;  J.  Chem.  Soc.  Ix)nd.,  1900,  78,  2,  597 ; 
Bull.  soc.  chim.  Paris,  1900,  [3],  24, 803-804 ;  Chem.  Centrbl.,  1900, 
71,  II,  419-420. 

00:  790.     MuTHMANN    and    Baur.      Untersuchung    des    kauflichen 
Thorium  nitrats  und  den  Auer'schen  GliihkOrper. 

Ber.,  1900,  33,  2028-2031;  Ztschr.  anorgan.  Chem.,  1901,  26,  204; 
Analyst,  1900,  25,  328-329  ;  Chem.  News,  1901,  83,  264  ;  J.  Chem. 
Soc.  Lond.,  1900.  78,  2,  597;  Bull.  soc.  chim.  Paris,  1000,  [3],  24, 
804;  8.  of  M.  Quar.,  1901,  23,  102;  Beibl.  Ann.  der  Phys.,  1900, 
24.1121-1122;  1900,  24,  105  Lit.  Uebers;  Ztechr.  physikal.  Chem., 

1901,  38,  375;  Ztechr.  angew.  Chem.,  1900,  13,  963;  Progressive 
Age,  1900,  18,  501  ;  Chem.  Centrbl.,  1900,  71,  II,  420-421. 

00:  791.     Meykr  and  Makckwald.     Zur  Trennung  der  Ceriterden 

aus  Monazitsand. 

Ber.,  UKX),  33,  3003-.3013;   Ztschr.  angew.  Ciiem.,   1901,  14,87-88 
Ztschr.  anorgan.  Chem.,  1901,  26,  2()6 ;   J.  Gasbel..  1901,  44,  107 
J.  Chem.  Soc.  Lond.,  1901,  80,  2,  21 ;   Analyst,  1901,  26,  136-137 
Bull.  soc.  chim.  Paris,  1901,  [3],  26,  ()8-70;  Chem.  Centrbl.,  1900, 
71,  II,  1229-1230. 

00:  792.     Baur.    Uber  die  Theorie  der  Gasgliihstrumpfe. 

Ztschr.  angew.  Chem.,  1900,  13,  1055-1057;  Ztechr.  anorgan.  Chem., 
1901,  26,  26ti;  Monit.  Sci.  Qnesnevilie,  1901,  [4],  15,  1,  257-259; 
Fortschr.  Phys.,  HKK),  56»,  08;  Ciiem.  Centrbl.,  1900,  71,  II,  1042. 

00:  793.     P1SSAR.TEW8KY.      Hyperox3'de   des   Zirkoniums,  Cers   und 
Thoriums.     Thermochemische  Unter.suchungen. 

J.  Rqss.  Phys.  Chem.  Gea.,  1900,  32,  (309-627  ;  Ztaciir.  physikal.  Chem., 
1902,39,254;  Ztechr.  anorgan.  Chem.,  1901,  26,  266;  J.  Chem. 
Soc.  Lond.,  1901,  80,  2,  56;  Chem.  Centrbl.,  1901,  71,  I,  86-87. 
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I'JUO:  TJi.     Mauzkliub.     Mineraux  nouv^aux. 

Bull.  Boc.  fran?,  min.,  1900,  23,  35-3C;  Chem.  Centrbl.,  1900,71,1, 
1304-1306. 
1900:  795.     Fock.     Cheniisch-Krystallographische  Notizen. 

Ztsclir.  Kryet..  1899-1900,  32, 250-257 ;  Zlschr.  physikal.  Chem.,  1901, 
37,  755;  Chem.  Ceutrbl.,  1900,  71,  I,  534,  580. 
1900:  796.     Chavastklon.    Siir  la  separation  des  terres  rares. 

C.  R.,  1900, 130,  781-782;  Bull.  soc.  chira.  PariB.  1900,  [3],  33,  34>- 
343;  J.  Chem.  Soc.  I»nd.,  1900,  78,  2.S46-347;  Chem.  News,  lw», 
81,  179-180;  Monit.  Sci,  QLieeiieville,  1900,  [4],  14,  1,  346-347; 
HevueSci.,  1900,  [4],  13,  404-405;  Reviie  Ueii.  Sci.,  1900,  11,  5lil; 
Chem.  Centrbl.,  1900,  71,  I,  876. 
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187ti,  3°  series,  2  voIh. 
1877,  4"  aeries,  2  vola. 
1878-1892,  5°  aeries,  HO  vola. 
l81«-]!»02,  6°  aeries,  32  vols. 
Chem.  Soc.  (Ijoiid.)  Proc. 

Proceedings  of  the  Chefnical  Society  of  London.     1885-1901,  17  vols. 
Chem.  Ceiitrbt. 

Choniiaches  CentrBlblatt.     See  PharmHceiitiaches  Centralblatt. 
Chem.  Ind.  (Jacobsen). 

Cliemische  (Die)  ImiuBtrie.     1878-1901,  24  vola. 
Chem.  Ztg.  Rep. 

Chemisclies  Repertoriiini  (Suppleineiit  zur  "  Cheraiker  Zeitung"). 
1886-1902,  17  vols. 
Chem-t^chn.  Mitthl. 

Chemisch-tecliniacheii    MiUheiluntfeu   (Die)  der  neueslen  Zeit  (Eisner). 
1846-1881,37  voia. 
Chemist  (Watt). 

Chemist  (The).     1840-1858,  16  vola.,  excepting  1840,  1842,  1852-1853, 3  vols. 
Proc  CoL  Sci.  Soc. 

Colorado  Scientific  Society.     Proceedings.     1883-1836,  6  vola. 
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C.  r. 

(Ck>inpte8  rendus.    See  Institiit  de  France.) 

C.  r.  niensuels. 

Comptes  rendus  mensuels  des  reunions  da  la  soci^t^  de  Vindustrie  minerale. 
1877-1901,  17  vols. 

Congrfe  intern,  phys. 

Congr^  international  physique.     1900,  3  vols. 

Cosmos. 

Coemos.     1885-1901,  45  vols. 

Dana's  Min. 

Dana's  Mineraloj^y.  1874,  5th  edit. 

Dana's  Mineralogy.  Appendix  III  to  5tli  edit. 

Dana's  Mineralogy.  Appendix  I,  1899  edit. 

Bar. 

Deutsche  chemidche  Gpsellschaft  zu  Berlin,  Berichte. 
1868-1902,  35  years,  90  vols. 

Edin.  J.  Sci. 

Edinburgh  (The)  Journal  of  Science.     1824-1829,  10  vols. 

Edin.  Phil.  J. 

Edinburgh  Philosophical  Journal.    1819-1826,  14  vols. 

Continued  under  the  title  The  Edinburgh  New  Philosophical  Journal. 
1825-1854,  57  vols. 
1855-1864,  19  vols. 

Acta  Societatis  Scientiarum  Fennica*. 

Finska  Vetenskaps  Akadeinien.  Acta  Societatis  Scientiarum  fenniae. 
1842-1875,  vols.  1-10. 

Gazzetta  chim.  italiana. 

Gazzetta  chimica  italiana.     1871-1889,  19  voIh. 

Geol.  Foren.  Forh. 

Geologiska  FOreningens  i  Stockholm  Forhandlingar.     1872-1898,  20  vols. 

Giom.  min. 

Giornale  di  mineralogia,  cristallografia  e  petrografla.     Milano. 
1890-1894,  5  vols. 

Gmelin-Kraut,  Handb.  anorg.  Chemie. 

Gmelin-Kraut,  Handbuch  der  anorganische  Chemie. 
1872,  vol.  1*. 
1877,  vol.  I. 
1874-1886,  vol.  IV, 
1875,  vol.  III. 
1897,  vol.  II". 

Archives  n^erlandaises  des  sciences  exactes  et  naturelles. 
Hollandsche  maatschappij  der  wetenschappen  te  HaarltMu. 
Archives  n^erlandaises  des  sciences  exactes  et  naturelles.     1S90,  vol.  24. 

Industries  and  Iron. 

Industries  and  Iron.     London,  1887,  2  vols. 
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II  Nuovo  Cim. 

II  Nuovo  Cimento. 

1855-1868,  28  vols. 
1860-187(!,  2"  seriee,  16  vols. 
1877-1894,  3°  Heriea,  36  vols. 

HHnepaTopcEaa  AKigieHiii  HajKi,  CaHRXneTepfiyprK 

(Imperial  Acatlemy  of  Sciences,  St.  Petersburic,  UiiBsia.) 
M6ra.  VI*  Ser.  Sc.  math.-jihys.  et  nat, 

M^inoiree  de  I'Acad^mie  imp^riale  des  eciences  de  Saint-P^terBbooTf. 
Sijtii^me  S^rie.  Sciences  niRth^matiquea,  phyeiqueB  et  natnrellM.  2 
toinea,  1831-1833. 

Mi;m.  VI*  Ser.  Sc.  math,  et  phya. 

Mflinoirea  de  J'Acnd^inie  imperials  dee  Bciencea  de  Saint- P^teraboni;. 
Sixj^rne  S^rie.  Sciences  math^matiques,  physiquee  et  natureltes.  Tomes 
III-IX.  Prejnidre  piLrtie.  Sciences  math^matiques  et  physiques.  Tom«« 
I-VII,  1838-1859. 

Mem.  VI'  Ser.  Sc.  nat. 

M^moiresile  I'Aisdemie  imp^riate  des  sciences  de  St.-P£t«Tsbourg.  Siiieme 
S^rie.  ScienL'ea  inath^matiques,  physiques  et  naturelles.  Seconde  partie. 
Sciences  naUirelles.    Tomes  I  (III)-VIIl  (X),  1835-1859. 

Mem.  des  sav.  etr.     3aiiHCKH  UocTopoHEHXt  YieHUXl. 

Mcmoires  pri'sent^ii  I'Acaileinie  inip<5riale  des  sciences  de  St.-PSteraboiirg 
par  divers  savans  et  tus  dans  aes  asaumblc-es.    Tomes  I-IX,  1831-1859. 

mm.  Vll'  Sf-r. 

MSmoires  de  I'Acadenue  imp^riale  des  scie  nces  de  SMnt-P^terebonrK 
Vll'Serif.    Tomes  [-XXIX.  I8.i!)-I881. 

M6m.  VIII'  S^r. 

M^rnoirea  <le  I'AcaiMinic  imp^riale  des  sciences  de  Saint- F^tersbouri;. 
vni*  Serie.  Classe  dea  sciences  pliysi<inea  et  inath^matiques.  Tomee 
1-0,  1895-11101. 

R.  (1.  actes. 

Kecueil  ile«  actes  iles  si^ances  publiques  de  I'Acadf'nue  irap^riale  des  aci- 
ent«s  do  Saint-Pelersbourg,  tennes  (tepiiis  1827  jusqu'il  1848.  Vingt  et  nn 
volnines,  1828-1849. 

Com  pte- rendu. 

Com  pte- rendu  de  I'Acndt^mic  impfriale  des  sciences  de  St. -Patera ix»urg, 
prfciide  de  IVtat  de  son  pereonnel.  Auncea  18I9-1S57.  Huit  volumes, 
1850-1858. 

Bull.  Sc. 

Bulletin  soientilique,  publie  par  rAcadfimie  inijrfrialo  des 
P^tersliourg.     10  tomes,  1837-1842. 
Bull.'phyB,-miit.h. 

Bulletin  da  la  clnsae  physico-mathenmtiqne   de  I'Academi 
deSt.-Pii[erslKinrg.    Tomes  I-XVIl,  1843-1850. 
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Bull,  de  I'Acad. 

Bulletin  de  rAcad^mie  inip^riale  dee  sciences  de  St-P^tersbourg.    Tomes 
I-XLVI. 

1860-1888,  32  vols. 

1889-1894,  nouv.  s^r.,  3  vols. 

1894-18<«»,  5*»86r.,  11  vols. 
The  5th  series  has  a  Russian  title  besides— 

HsBtcrifl  IlMnepaTopcRoft  AKaAeMin  HayR'b. 

Mel.  phjs.  et  chilli. 

Melanj^  physiques  et  chimiques,  tir^s  du  Bulletin  physico-math6matique 
de  rAcadeinie  imp^riale  des  sciences  de  St.-P6tersbourg.  1849-1894, 
13  vols. 

Tableau  g^n^ral  m<3thodique  et  alphab^tique  des  mati^res  contenues  dans 
lee  publications  de  PAcad^mie  imperiale  des  sciences  de  St-Petersbourg 
depuis  sa   fondation. 

1^  Partie.     Publications  en  laugues  etrangdres,  1872  (contains  all 

papers  in  foreign  tongue  to  1870  inclusive). 
Supplement  I.     Publications  en  langues  ^trangeres,  1871  HI  Nov., 
1881. 
Catalogue  des  livres  public  en  langues  ^trangeres  par  TAcad^mie  imperiale 
des  sciences  de  »St.-Petersbourg.    1867,  121  pages,  followed  by  supplement 
(no  date),  probably  about  1867,  2  pages. 
Supplement  I.  aux  catalogues  des  livres  publics  en  langues  russe  et  etrang^res 

par  TAcademie  im}>eriale  des  sciences  de  St.-Petersbourg.     1809. 
Supplement  II.  aux  catalogues  des  livres  publies  en  langues  etrangeres  par 
rAcad^mie  im)>eriale  des  sciences  de  St-Peterslwurg.     (Edition  de  1867.) 
Catalogue  des  livres  publics  par  I'Acad^mie  imperiale  des  sciences.     1876. 

I.  Publications  en  langue  russe. 
Catalogue  des  livres  publi6s  par  TAcad^mie  imperiale  des  sciences.     1877. 

l-I.  Publications  en  langues  etrang^res. 
Catalogue  des  livres  publics  par  TAca^l^mie  imperiale  des  sciences.     188K. 
I.  Publications  en  langue  russe. 

C.  R. 

Institut  de  France.     "  Comptes  rendus  hebdomadaires  des  stances  de  1*  Acad- 
emie  des  sciences." 
Paris,  1835-1902,  135  vols.,  and  2  supplements,  1856, 1861. 

Jahrbucli  Chein. 

Jahrbuch  der  Chemie,  Meyer.     1891,  vol.  8. 

Jahrb.  Min. 

Jahrbuch  fur  Mineralogie,  Geognosie,  Geologic  und  Petrefaktenkunde. 
1830-1832,  3  vols. 
Continued  under  the  title  Neues  Jahrbuch  fiir  Mineralogie,  Geognosie, 
Geologie  und  Petrefaktenkunde. 
*  1833-1862.  30  vols. 
Continued  under  the  title  Neues  Jahrbuch  fiir  Mineralogie,  Geologie 
und  Palteontologie. 
1863-1902,  61  vols. 
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Jalirb.  Min.  Beiliige  Bjind. 

BeiliiKe  Banije.     188I-im2,  15  vole. 
Jahrb.  Erfiiu). 

Jahrbiich  der  EiliiiOiintcen  mid  Fortacliritte  auf  den  Gebieten  der  Phyeik 
iind  Chcniie,  etc,     ISaT-IOOl,  37  vols. 

Wagner's  Jsb. 

Jahresberidit  iiber  die  Fortschrilte  der  olietniicheii  Technolosie  (Wignerj. 
lH55-liK)l,  4i)  vols. 
Berzelius  Jab. 

Jalireaberiolit  iilier  die  Fortechritle  der  physiBclien  Wiaseiiachanen. 
1822-1841,  20  vols. 
Continaed  under  the  title  JalireBbericlit  fiber  die  ForteclirittederChemie 
und  Mineraloffie.     1842-1851,  10  vole. 
Jsb.  Chem. 

Jahreebericlit  iiber  die  Fortschritte  der  reiiien,  pharinaceutiBCben  und  tech- 
niachen  Chernie,  Phyeik,  Miiiemlo^ie  und  Geologie. 
184r-18«:i.  11,  oUvoia. 
18'Jfi-I897,  G  vola. 

Jsb.  rein.  Chem. 

Jftliresberiilit  iil)er  die  Fortsduittc  auf  dem  Gebiete  der  reineii  Chernie. 

1873-1881,  iJvolB. 

J.  anal.  Cliem. 

Journal  of  Aimiytical  Chemistry.     1887-189;!,  7  VoIb-" 

J.  fiir  Chem.  (Schiveigger). 

Jouriiftlfur  Cberuieunil  Pliyaiit  (Sdiweigijer).    (See Neuea aligemeineB  Jour- 
nal der  Cheiiiie.) 
J.  Chem.  Soc.  (Loud.). 

Journal  of  the  Chemieal  Society  of  London.     (See  Chemical  Society  of 
London. ) 

J.  Fraiikl.  Inst. 

Journal  of  the  Fnuiklin  Institute,  etc. 
182(i-1827,  4  voli*. 
1828-1840,  2°  series,  20  vols. 
1841-11101,  ■■i"  seiiw,  152  vola. 
J.  Gas  h. 

Journal  of  (iaa  Lightin);,  Water  Siii'ply,  ami  Sanitary  Tmprovementa,  I.on- 
don.     1885-1890,  vols.  45-78',  .')1  vols. 

J.  Gasbel. 

Journal  fiir  Gaslieleuchtunj;  nnd  verwandte  Beleiichtungaarten,  1893-1S95, 
vola.  30-38  and  I807-HI<)I,  40-14,  inclnsive. 
J.  <le  phann. 

Journal  de  jiharruacie  et  <lea 
J.  prakt.  Chem. 

Journal  fur  praktischeChoniie  (Knii 
der  Clieniie. ) 


aci^saoirca.  (See  Bulletin  dephannscie.) 
ID.)     [Sec  N'eues allgeineiiiee  Jonnul 
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Jour.  phys. 

Journal  de  physique  th^rique  et  appliqu^e. 
1882-1891,  2**  series,  10  vols. 
1892-1901,  3°  series,  10  vols. 

HypH.  PyccK.  Xhm.  06m. 

^ttypHajTb  Pyccicaro  XHMH^ecKaro  OCmecTBa. 

[Journal  of  the  Russian  Chemical  Society.]  St.  Petersburg,  1869-1872, 
Vols  1-4  continued  under  the  title: 

atypH.  PyccK.  Xhm.  06in..  h  *h3.  06in.. 

^KypHOJi'b  PyccKaro  XHMHuecKaro  06mecTBaH  $H3HHecKaro  OGiue- 
CTBE  npH  HMnepaTopcKOM'b  C.  UeTepCyprcKOMt  YEHBepcHTert. 

[Journal  of  the  Russian  Chemical  Society  and  of  the  Physical  Society 
of  the  Imperial  University  ofSt.  Petersburg.  St.  Petersburg,  1873- 
1878,  Vols  5-10  continued  uhder  the  title: 

JKypH.  PyccK.  $h3.-Xhm.  OCm. 

^ypnaJTB  PyccKaro  tI>n3MK0-XHMHqecKar()  OomecTBa  npM  HMiiepa- 
TopcKoiTb  C.-ileTepr)yprcKOM'b  yHMBepcMxerh. 

rjoumal  of  the  Russian  Physico-Cheniical  Society  of  the  Imperial 
Universitvof  St.  Petersburg.]  St.  Petersburg,  1879-1884  Vols  1-16. 

Soc.  fran9.  phys.  S6anoes. 

S^ncee  de  la  soci^t^  fran^aise  de  physique.     1873-1900,  28  vols. 

J.  techn.  Chem. 

Journal  fur  technische  und  dkonomische  Chemie.     1828-1 83^^,  18  vols. 

Sitzungsber.  Akad.  d.  Wien,  math.-naturw.  cl. 

Elaiserliche  Akademieder  Wissenschaften,  Wien.  Si tzungsberi elite,  math- 
ematisch-naturwissenscliafbliclie  classe.     1848-1901,  110  vols. 

Acta  Universitatis  Lund. 

R^a  Academia  Carolina,  Lund,  Sweden.  Acta  Universitatis  Luiidensis. 
Lunds  Universitets  Ara-Skrift.     1864-1900,  36  vols. 

Berichte  Konigl.  Akad.  d.  Wiss.,  Berlin. 

Konigliche  Akademie  der  Wissenschaften  zn  Berlin.  Bericht  iiber  die  zur 
Bekanntmachunggeeigneten  Verhandlungen.    1836-1855,  19  vols. 

Monatsberichte  Konigl.  Akad.  d.  Wiss.,  Berlin. 
Monatsberichte.     1856-1881.  26  vols. 

Sitzungsber.  Konigl.  Akad.  d.  Wiss.,  Berlin. 
Sitzangsberichte.     1882-1901,  37  vols. 

Sitzungsber.  bayr.  Akad.  d.  Wiss. 

Kdniglich  bayerische  Akademie  der  Wissenschaften.  Miinchen.  Sitzungs- 
berichte.     1860-1870,  21  vols. 

SitzungBber.  bohni.  Gesells.  d.  Wiss. 

Kdniglich  bomische  Geflellschaft  der  Wissenschaftenin.  Prag.  Sitzungs- 
berichte.    1879-1891,  13  vols. 

Nachricht  von  G.  A.  Univ.  Gottingen. 

Kdnigliche  Gesellschaft der  Wissenschaften  zu  GOttingen.  Nachrichten  von 
der  Georg  Augustus  Universitiit  und  der  Konigliche  GesellHchaft  der  Wis- 
senschaften zu  Gdttingen.     1846,  II. 
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Videiiskab.  Selskabs  Skrifter. 

Det  Kotigftelige  Daiiake  Videiisknbernea  Selakabs  Skriltor  "  NatDrviilens- 
knltelitc  ok  Mothematiak  Ardeliii);"  Kjdbetihavi). 
I8ti8-1880,  5°  aeries,  vole,  7-12,  iiicliiBive. 

Kongl.  8v.  Vet.  Acad.  Haadl. 

KoiiKliga  Sveiiska  Vetenskspa  Academieiis  HanJIinKur.    Stocklioliu. 

1813-1890,  73  vola. 

Bihang  till  KoiikI.  Sv.  Vet.  Akad.  Hand). 

Bilmiifc  till  Kongliga  Svensks  Vetenekspe  AkiLdeuiiena  Hnndlingar. 

1872-1900,  25  vola. 

Ofv.  K.  Sv.  Vet.  Akad.  Kiirh. 

OfveretKt  nf  Konf;HKH  Veteiiakaps-Akadeiiiiena  Fdrhaii<lliiigar. 
18^4-l900,  57  vols. 
laoi.  vol.  68.  No8.  1-5. 

Ztschr.  Clieiii. 

KritUctiL-  Zeitscliriil  fur  Clieiuie,  Pliyaik  imd  Matheiuatik.     1858,  1  vol. 
CoiUliiiied  under  the  title  Kritisdie  ZeiUcluift  fur  Cliemie,  Physik, 

Matlieiiiatik  und  die  verwaiidteti  Wiseeiiaohaflen,  etc.     1S58,  1  vul. 
Continued  under  the  title  Zeiteclirifl  fur  Cbeinie  unil  Pliarmacie. 

I8ii0-]8&1,5  volfl. 
Continued  under  the  title  Zeitadirift  fur  Clieuiie.     1865-lSTI,  7  vok 
La  Nature.  . 

La  Nature.     187;t-1901,  57  vola. 

Kokscharow.  Materialien  z.  Mni.  Rusw. 

MHterialieu  zur  Miiieralogic  RuwlnnUs,  Koksdiarow.     1853-1S78,  8  vola. 
Mill.  Mag. 

Mineral ojiiial  (The)  Magaaine  and  Journal  of  the  Miiieralogical  Society  of 
(ireat  lirilaiii  and  Ireland. 

187(i-l'J02,  No.  GO,  13  vols. 
Mill.  Mitth. 

MineralO)[iaulicMittlieiliiiigt;ii  (Tsdiernmk).     1871-1877,  7  vola. 

Continued  under  the  Ullu    MLiieralogisdie   iind   petro^raphische  Hit- 
Iheilungeii.     I878-U)02,  21  vola. 

The  Mineral  Industry. 

Miiienil  Iminsiiy  (The)-     New  York,  l',H)].  vol.  10. 
Monatsli.  Cheiii. 

Monalfihefte  fiir  Cheinie  nnd  verwandler  tlioiie  anderer  wissenscliafteu. 
1S80-1!)01,  22  vols. 

Monit.  8ci.  (Quesiieville). 

Mohileur  scieiitiflque,  Que 
Nature. 

Nature.     ISB'J-l'JOl,  &>  vola. 
Naturw.  Rundachau. 

Natnrwissenadiaflen  Kunda<:haii. 
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N.  allg.  J.  Chem.  (Gehlen). 

Neuee  al1|;;emeines  Journal  der  Chemie  (Gehlen).     1803-1806,  6  vols. 

J.  fur  Chera.  (Gehlen). 

Continued  under  the  title  Journal  fiir  die  Chemie,  Physik  und  Mineralogie. 
1806-1810,  9  vols. 

J.  fur  Chem.  (Schweigger). 

Continued  under  the  title  Journal  ftir  Chemie  und  Physik. 
1811-1833,  69  vols. 

J.  prakt.  Chem. 

Continued  under  the  title  Journal  fur  praktische  Chemie. 
1834-1901,  172  vols. 

Nova  Acta  Soc.  Sci.  Upsala. 

Konglif2;a  Vetenskaps  Societeten.  Nova  Acta  Regiae  Societatis  Scientiarum 
Upsaliensis.  1851-1891,  3°  series,  14  vols.,  and  vohimen  extra  ordineni 
editum,  1877. 

Ostwald's  Kliissiker  der  Exakten  Wissenschaften. 

Ostwald's  Klassiker  der  Exakten  Wissenschaften.     1895,  Nr.  66,  Nr.  68. 

Pharm.  Centrbl. 

Pharmaceutisches  Centralblatt.     1830-1849,  20  vols. 

Chem.  Centrbl. 

Continued  under  the  title  Chemisch-pharmaceutisches  C«ntralblatt. 

1850-1855,  5  vols. 
Continued  under  the  title  Chemisohes  Centralblatt.     1856-1902,  62  vols. 

Pharm.  J. 

Pharmaceutical  Journal  and  Transactions.     1841-1878,  37  vols. 

Phil.  Mag. 

Philosophical  (The)  Magazine  and  Journal.     1815-1826,  24  vols.,  and  num- 
bered as  vols.  45-68. 
Continued  under  the  title  The' Philosophical  Magazine  or  Annals  of 

Chemistry  [etc.].     1827-1832,  11  vols. 
Continued  under  the  title  London  and  Edinburgh  Philosophical  Maga- 
zine and  Journal  of  Science.     18^^2-1840,  16  vols. 
Continued  under  the  title  London,  Edinburgh  and  Dublin  Philosophical 
Magazine  and  Journal  of  Science. 
1840-1850,  3^  series,  21  vols. 
1851-1875,  4®  series,  50  vols. 
1876-1900,  5^  series,  50  vols. 
1901-1902,  6^  series,  4  vols. 

Fortschr.  Phys. 

Physikalische  Gesellschaft  zu  Berlin.     Fortschritte  (Die)  der  Physik. 
1845-1900,  56  years,  87  vols. 
Verhandlungen. 

1895-1898,  vols.  14-17. 
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and  Abney 
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Naicel,  1901 :  915 

Melville.    See  Hillebmnd  and  H«lnlle 

Mendelceff,  1889:  330;   1887,  568 

Mendelejeew,  1880:  220 

Mendelejeff.  1871:  152;  1»T4:  169 

Mendelejew,  1870:  151 

Mendelyeev,  1869:  143;  1870:  149: 
1873:  161;  1881:  322.  See  also  Ad- 
denda, 1869:  143;  1871:  149;  1873: 
161;  1881:  222 

Merrill,  1899:  694 

Merle,  1897 :  534 

Meteor  Incandeecent  LightinglCo.,  Dm- 
ited.  See  The  Incandescent  G« 
Liftht  Co.  versa*  The  Met«or  Inwi- 
deecent.LightinftOo.,  Limited 

MeUKer,  1902:  1024;  1902:  1025 

Meyer,  L.,  1870:  147;  1880:  219;  1888: 


322; 


:  460 


Meyer,  8.,  1899;  708;  1899;  712;  1901: 


era 

Meyer,  R.  J.,  1901:  895 
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Meyer  and  Jacoby,   1900:   789; 
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Meyer  and  Marckwald,  1900:  79 

Marshall,  190J:  1088 
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Mez(!er,  1895 :  454 
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Miera,  1901:  tK)5 
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Matignon,  I1HH1;   7'.K<:   IIKIO:  MIK);  l!t(HI: 

Moissan,    1896:    479;   1886:  480 
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1897 
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;    1876:    179;    1876:    180; 

1876: 

181; 
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Nordenskiold,  1842:  50;  1861 :  99;  1863 
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1884:    273;    1887:    2<)8;    1887:    311 
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Norton,  1901:  923;  1901 :  953 
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Robertson,  0*Neil,  Boyesen,  Isdahl, 

Gade,  Heenan,  McDaniel,  and  Smith 
Ostwald.   See  I^ndolt,  Ostwald,  Seubert 
Ouvrard.     See  Troost  and  Ouvrard 
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Palmer,  1895:  419 

Palmaer.     See  Kriiss  and  Palmaer 
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RammelBbent.  1860:  »8;  1869:  HI; 
1869:  142;  1871:  157;  1872:  158; 
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Kolig.     See  Miitlinianii  iiiid  Kolit; 
Roscoe,  18S2:   240 

Roscoe,  Lockyer,  Penar,  GililBi,  l,ive- 
nt',   SflniHter,    Hartley,  Abney,  and 

WnttH,   S8i      294;  liMHI:  824 
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Roue,  H.,  1827:   II:   1839:43;  1844:55; 

1851:  79;  1852;  80;   18.5:5:  87;  181)2: 
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Rutherford.  1900:  768;  1900:  7»;19«; 
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■}.">      m>    97 

Stheibe,  1899 :  756 
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Shedden.     See  Power  and  Shedden 
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Robertson,  0*Neil,  Boyesen,  Isdahl, 

Gade,  Heenan,  McDaniel,  and  Smitli 
Smith  and  Harris,  1895:  421 
Soddy,   1902:  1030;    1902:  1075;  1902: 

1077.     See  also  Rutherford  and  Soddy 
Soderbaum,  1885 :  288 
Sohren,  1896:  483;  1896:  485 
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Si>erry.     See  Penfield  and  Sperry 
Suiipnuller,  1902 :  1099 
Steele,  1901 :  922 
Sterba,  1901 :  936 
Stevens,  1901  :  893;  1902:   1047 
Stewart,  1900 :  871 
St.  John,  1895:  418 
Stoney,  1902:  1067 
Straubel.    See  Winkelmann  and  Strau- 

bel 
Strauss.    See   Hofmann    and    Strauss; 

also  Hofmann,  Korn,  and  Strauss 
Suess,  1901 :  957 
Swinburne,  1899:  673;  1899:  674 

Tarugi  and  Checchi,  1901 :  969 
Tassin,  1897:  583 
Thal^n,  1868:  137 
Theel.    See  Witt  and  Theel 
Thesen,  1895:  423 
Thiele,  1900:  781 
Thomson,  1902:  1060 
Thorpe.  1895:  437 
Topsoe,  1874:   167 
Townes,  1895 :  448 
Traube,  1901 :  068 

Traver.    See  White  and  Traver;   also 
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Travers.  See  Ramsay  and  Travers ;  also 
Ramsay,  Collie,  and  Travers 

Troost,1885:  278;  1885:  282;  1893:  373; 
1893:  378 

Troost  and  Ouvrard,  1886:  292;  1887: 
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Trotter.  See  Rutherford,  Coutts,  Trot- 
ter, and  McDonald 

Tnich6t,  1898:  588;  1898:  633;  1899: 
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Tschernik.  1896:  462;  1896:  518.  See 
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Urbain,  1896:   470;   1897:    551;    1900: 
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Urbain,  G.  and  E.,  1901 :  888 

Van  der  Plaats,  1866 :  291 

Verneuil.     See    Wyrouboff    and    Ver- 

ueuil 
Vincent,  1902 :  10(54 
Voelker,  1898 :  604 

Von  Sch6ele  and  Benedicks,  llHll :  894 
Voflft,  1895 :  433  ;  1898 :  60S ;  1899 :  754. 

See  also  BrOgger  and  Vogt 
Volclf,  1894 :  405 
Volk.    See  Kriiss  and  Volk 

Waegner,  1902:  1101 
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Wallmann,   1817:    1.     See  also  Gahn, 

Wallmann,  Eggertz,  and  Berzelius 
Wallroth,  1883:  256 
Warner.     See  Mason,  De  Kay,  Warner, 

Robertson,  O'Neil,   Boyesen,  Isdahl, 

Gade,  Heenan,  McDaniel,  and  Smith 
Watt,  1881 :  235 
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Watts,  H.,  mU:  395 
Watts,  M.   See  Roscoe,  Lockyer,  Dewar, 

Gibbs,  Liveing,  Schuster,  Hartley,  Ab- 

ney,  and  Watts 
Weber.     See  Hintz  and  W^eber 
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Weibull,  1881-1882:  237 
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Wild.    See  Neriiat  and  Wild 

Willgerodt,  1887 :  303 

Wiltiaine.    See  Dawson  and  Williams 

Willis.    See  Wells  and  Willis 
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Winkler,  1891:  357;  1897:  583o;  1898: 
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Wohler.    See  Engler  and  Wohler 
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Wyrouboff,  1896 :  476 ;  1898 :  634 ;  19 
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Zilliavus.    See  Ramsay  and  ZtUiacui 
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AMERICAN  HISTORICAL  ASSOCIATION. 

Annual  Report,  1890 |0  25    $ 

1896,  2  vols 1  06 

1897 70 

1898 70 

1899,  2  vols 1  30 

1900,  2  vols 55 

1901,  2  vols 55 

ASTROPPYSICAL  OBSERVATORY. 
Annals,  vol.  1,  1900 |1  65 

NATIONAL  SOCIETY  OF  DAUGHTERS  OF  AMERICAN  REVOLUTION. 

First  Annual  Report,  1890-'97 |0  25  |1  50 

Second  Annual  Report,  1897-'98 50    $0  65      2  00 

Third  Annual  Report,  1898-1900 1  00      1  25 

Fourth  Annual  Report,  1900-1902 1.00 
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C.  K.  =  Contributions  to  Knowledge. 

M.  C.  =  Miscellaneous  Collections. 

R.  =  Smithsonian  Report. 

The  references  to  volumes  indicate  in  what  volume  of  a  series  the  article  was 
published. 


AERONAUTICS. 

ANDRtE.  S.  A. — Letters  from  the  Andr6e  party.     1898.    R.  1897 1149  |0  02 

Bacox,  J.  M.— Scientific  ballooning.     1899.     R.  1898 1197  02 

CuBTis,  T.  E.  [Smith,  J.  W.]— Zeppelin  air-ship.    1901.    R.  1900 1270  02 

Janssen,  J.— Progress  of  aeronautics.    1901.     R.  1900 1267  02 

Langlet,  S.  p. — Aerodrome.     1901.    R.  1900 1269  05 

Lanqley,  S.  P. — Experiments  in  aerodynamics.    1891.    C.  K.  27 801    100 

Lanoley,  S.  p. — Experiments  in  mechanical  flight.    1898.    R.  1897. . .  1134  02 

Lanoley,  S.  p. — Greatest  flying  creature.    1902.    R.  1901 » . .  1358  02 

Lanoley,  S.  p. — Internal  work  of  the  wind.    1893.    C.  K.  27 884  50 

Lilienthal,  Otto. — Flying  and  soaring.    1894.    R.  1893 938  05 

Lyle,  Jr.,  E.  P. — Santos-Dumont  circling  EiflTel  Tower  in  air-ship. 

1902.     R.  1901 1352  02 

Rayleiqh,  Lord.— Flight.     1901.     R.  1900 1268  02 

Santos-Dumont,  AI.BEBT0. — See  Lyle,  Jr.,  E.  P. 

Smith,  J.  W. — See  Curtis,  T.  E. 

Zeppelix's  dirigible  air-ship.    1901.    R.  1899 1248  02 


ANATOMY,   PHYSIOLOGY,   MEDICINE,    SURGERY,    AND 

SANITARY  SCIENCE. 

Adams,    W. — Subcutaneous    surgery.      Toner   lect    No.    VL      1877. 

M.  C.  15 302  |0  10 

AoASSiz,  L.,  and  Fewkes,  J.  W. — Anatomy  of  Astrangia  Dan».    1889. .     671        75 

Beboey,  D.  H. — Animal  resistance  to  disease.    1898.    M.  C.  39 1125        05 

Beboey,  D.  H. — Organic  matter  in  the  air.    1896.    M.  C.  39 1037        25 

Beboey,  D.  H. — See  Billings,  Mitchell,  and  Bergey. 

BiDWELL,  Shelfobd. — Curiositlcs  of  vision.    1899.    R.  1898 1188        02 

Billings,    J.    S. — American    inventions,    etc.,    in    medicine.      1893. 

R.  1892    922         05 

BiLLiNOB,  J.  S. — Progress  of  medicine  in  nineteenth  century.    1901. 

R.  1900 1297         02 
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Billings  and  Peckham. — Agents  in  destroying  typhoid.     1896.     R. 

1894 1015  10  02 

BnxiNGS,  MiTCHixL,  and  Beroey. — Expired  air.     1895.     C.  K.  29 989     1  00 

Beown-S^quabd,  C.  E.— The  brain.  Toner  lect  No.  II.   1877.  M.  C.  15.     291  10 

Bbunton,  T.  L.— Diseases  of  the  heart  and  circulation.  1896.  R.  1894.  1016  05 
Bubdon-Sandebson,  J. — Ludwig   and  modem   physiology.    1898.    R. 

1896    1108  02 

Bttbdon-Sandebson,  J. — Relation  of  motion  in  animals  and  plants  to 

electrical  phenomena.     1901.    R.  1899 1235  02 

Cabteb,  R.  B. — Color-vision  and  color-blindness.    1891.    R.  1890 830  05 

Cohen,  J.  B.— Air  of  towns.    1896.    R.  1895 1046  10 

(The  same.)  1896.     M.  C.  39 1073  25 

Da  Costa,  J.  M. — ^The  heart    Toner  lecture  No.  III.    1874.    M.  C.  15.     279  10 

Dastbe,  a. — Salt  and  its  physiological  uses.    1902.    R.  1901 1351  02 

Dastbe,  a. — Theory  of  energy  and  the  living-world.     Physiology  of 

alimentation.     1899.     R.  1898 1208  02 

Dean,  John. — Gray  substance  of  the  medulla  oblongata.    1864.    C.  K. 

16 173  75 

Dubois,  Eugene. — ^Pithecanthropus  erectus,  a  form  from  ancestral 

stock  of  mankind.    1899.    R.  1898 1204  05 

Dubois,  R.— Physiological  light.    1896.    R.  1895 1048  02 

Edingeb,  L.— Have  fishes  memory?    1901.    R.  1899 1239  02 

Ellis,  H. — Mescal:    A  new  artificial  paradise.    1898.    R.  1897 1157  02 

Fano,  G. — Physiology,  chemistry,  and  morphology.    1896.    R.  1894. . .  1011  02 

Flint,  J.  M. — ^Pharmacopoeias  of  all  nations.    1883 560  05 

Fosteb,  Michael. — ^Advances  in  medicine  and  surgery.  1898.  R.  1896.  1107  02 

FosTEB,  Michael. — Progress  in  physiology.    1898.    R.  1897 1151  02 

Qage,  S.  H. — Life  revealed  by  the  microscope.    1898.    R.  1896 1109  02 

Keen,  W.  W. — Fevers.    Toner  lecture  No.  V.    1876.    M.  C.  15 300  10 

Lechalas,  Geoboes. — Perception  of  light  and  color.    1899.    R.  1898..  1187  02 

MiNOT,  C.  S. — Morphology  of  the  blood  corpuscles.    1891.    R.  1890 819  02 

Mitchell,  S.  Weib. — See  Billings,  Mitchell,  and  Bergey. 

BfiTCHELL  and  Mobehouse. — ^Anatomy  of  chelonia.    1863.    C.  K.  13 . . .     159  50 

MoBEHOusE,  G.  R. — See  Mitchell  and  Morehouse. 

Peckham,  A.  W. — See  Billings  and  Peckham. 

Rasp  AIL,  Xavi^b. — Sense  of  smell  in  birds.    1901.    R.  1899 1238  02 

Russell,  F.  A.  R. — ^Atmosphere,  life,  and  health.    1896.    R.  1895 1045  10 

(The  same.)  1896.    M.  C.  39...  1072  25 

ScHWEiNiTz,  E.  A.  DE. — War  with  microbes.    1898.    R.  1896 1113  02 

Shakespeabe,  E.  O. — Reparatory  inflammation.       Toner  lect  VII. 

1879.  M.  C.  16 321  10 

Stebnbebo,  G.  M.— Malaria.    1901.    R.  1900 1298  02 

Stebnbebo,  G.  M. — ^Transmission  of  yellow  fever  by  mosquitoes.    1901. 

R.  1900 1299  02 

Thubston,  R.  H. — ^Animal  as  a  prime  mover.    1898.    R.  1896 1106  02 

ToNEB  Lectubes. — See  Adams,  W.;  Brown-S^quard,  C.  E.;  Da  Costa, 

J.   M.;    Keen,  W.  W.;    Shakespeare,   E.   O.;    Waring,   Jr.,   G.   E.; 

Wood,  H.  C;  Woodward,  J.  J. 

Vabiqny,  Henby  de. — Air  and  life.     1896.    R.  1895 1044  05 

(The  same.)  1896.    M.  C.  39 1071  20 

Vabigny,  Henby  de. — Temperature  and  life.    1891.    R.  1890 818  05 

Vabigny,  Henby  de.— The  air  and  life.    1894.    R.  1893 957  05 

ViBCHOW,  R. — Recent  advances  in  science:     Medicine  and  surgery. 

1899.     R.  1898 1210  02 

Wabino,  Jb.,  Geoboe  E. — Sanitary  drainage.     Toner  lect.  No.  VIII. 

1880.  M.  C.  26 349  10 

Wood,  H.  C— Fever.    Toner  lecture  No.  IV.    1875.    M.  C.  15 282  10 

Wood,  H.  C— Fever.    1878.    C.  K.  23 357     100 

WooDWABD,  J.  J. — Cancerous  tumors.  Toner  lect.  No.  I.   1873.  M.  C.  15.     266  10 
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ANTHROPOLOGY,  ARCHAEOLOGY,  AND  ETHNOLOGY. 

Allen,  Q.  A. — Manners  and  customs  of  the  Mohaves.  1891.  R.  1890.  828  $0  02 
AiTTHBOPOLOOiCAL  Papebs.    1883.    R.  1882 535        25 

Baxter,  J. — Antiquities,  New  Brunswick. 

Bransford,  Dr.  J.  F.— ^Explorations,  Central  America  in  1881. 

Bron,  Dr.  R.  T. — Remains,  White  River  cafLon,  Arizona. 

Brown,  E.  L. — ^Antiquities,  Wisconsin. 

Bums,  Frank. — Antiquities,  Alabama. 

Chase,  H.  E. — Shell  heaps,  Provincetown,  Massachusetts. 

Fernandez,  Don  Leon. — Guatuso  Indians  of  Costa  Rica. 

Gray,  William. — Antiquities,  South  Dakota. 

Henderson,  Jno.  G. — Remains  near  Naples,  Illinois. 

Homsher,  Dr.  G.  W. — Glidwell  mound,  Indiana. 

Homsher,  Dr.  G.  W. — Remains,  White  Water  river,  Indiana. 

Kent,  B.  W. — Mounds,  Putnam  county,  Georgia. 

Le  Baron,  J.  F. — Gold  and  other  ornaments  in  Florida. 

Le  Baron,  J.  F. — Remains  in  Florida. 

Luttrell,  Elston. — Antiquities,  Alabama. 

Mackie,  J.  S. — Antiquities,  Peru. 

MacLean,  J.  P. — Antiquities,  Illinois. 

MacLean,  J.  P. — Mounds,  Butler  county,  Ohio. 

MacLean,  J.  P. — Remains,  Blennerhasset's  isle,  Ohio  river. 

Mason,  O.  T. — ^Abstracts  from  anthropological  correspondence. 

McAdams,  Wm. — Mounds,  Mississippi  bottom,  Illinois. 

Moore,  J.  H. — Antiquities,  Arkansas. 

Null,  J.  M. — Aboriginal  structures,  Carroll  county,  Tennessee. 

Parish,  Sidney. — ^Antiquities,  Tennessee. 

Poynter,  R.  H. — ^Antiquities,  Arkansas. 

Reed,  J.  W.  K. — Antiquities.  Pennsylvania. 

Richardson,  A.  S. — ^Antiquities,  Virginia. 

Simons,  W.  H. — Shell  heaps,  Charlotte  harbor,  Florida. 

Smith,  J.  P. — Antiquities,  Washington  county,  Maryland. 

Stubbs,  C.  H. — Antiquities,  Maryland. 

Van  Allen,  G.  C. — Mounds,  Henry  county,  Iowa. 

Williamson,  J.  M. — Mounds,  Carroll  county,  Illinois. 

Woods,  E.  H. — Antiquities,  North  Carolina. 
Anthbopolooical  Papers.    1891.    R.  1899 781        25 

Topinard,  P. — Last  steps  in  genealogy  of  man. 

Unset,  Ingelwald. — Scandinavian  archaeology. 

Virchow,  R. — Anthropology  In  last  twenty  years. 
Anthbopolooical  Society,  Washington. — Trans.,  Vol.  I.    1882.    M.  C. 

25    501  25 

Anthbopolooical   Society,  Washington. — Trans.,  Abstract,   Vol.   I, 

1879-'81.     1883.    M.  C.  25 502  25 

Anthbopolooical  Society,  Washington. — Trans.,  Vol.  II.    1883 544  25 

Anthbopolooical    Society,    Washington. — Trans.,    Vol.    III.      1886. 

M.  C.  34 630  25 

Beboeb,  Philippe. — Excavations  of  Carthage.    1899.    R.  1898 1212  02 

Blumentbitt,  Febdinand. — List  of  native  tribes  and  languages  of  the 

Philippines.    1901.    R.  1899 1246  02 

Boas,  Fbanz.— Mind  of  primitive  man.    1902.    R.  1901 1341  02 

Bbabbook,  E.  W. — Past  and  present  of  anthropological  sciences.    1899. 

R.  1898 1214  02 

Bbackett,  W.  S.— Indian  remains  on  Yellowstone.  1893.  R.  1892..  910  05 
Bbansfobd,  J.  F. — ^Archaeological  researches,  Nicaragua.    1881.    C.  K. 

25 383    1  00 

Bbinton,  D.  G.— The  nation  in  anthropology.    1894.    R.  1893 960  05 

CoLLiGNON,  Maxime. — Polychromy  in  Greek  statuary.    1896.    R.  1895.  1058  02 

CoNANT,  L.  L.— Primitive  number  systems.    1893.    R.  1892 911  05 

Cope,  E.  D. — Contents  of  a  bone  cave  in  Angullla.    1883.    C.  K.  25 489  50 

Davis,  J.  W.— Chronology  of  the  human  period.    1890.    R,  1888 756  05 

Delptzsch,  F.— Discoveries  in  Mesopotamia.    1901.    R.  1900 1292  10 

De  Mobgan,  J.— Antiquities  of  Egypt.    1898.    R.  1896 1118  02 


78  ANTHBOFQLOGT. 

Dubois,   Eugene. — Pithecanthropus   erectus,   a   form   from   ancestral 

stock  of  mankind.    1899.    R.  1898 1204  |0  05 

Evans,  A.  J. — Palace  of  Minos.    1902.    R.  1901 1339  05 

Fewkes,  J.  W. — Tusayan  ritual.    1896.    R.  1895 1062  02 

Fletcher,  A.  C. — Study  of  Omaha  tribe.  The  totem.   1898.   R.  1897..  1160  02 

Probenius,  L. — Origin  of  African  civilizations.    1899.    R.  1898 1215  05 

Galton,  Francis. — Possible  improvement  of  the  human  breed.    1902. 

R.  1901 1347  02 

Gambier,  J.  W. — Guanches.    1896.     R.  1894 1020  05 

GiBBS,  George. — ^Tinneh  Indians  of  British  and  Russian   America: 

1,  Eastern  Tinneh,  B.  R.  Ross;  2,  Loucheux  Indians,  W.  L.  Har- 

disty;  3,  Kutchin  tribes,  Strachan  Jones.    1866.    R.  1866 365  10 

Goodyear,  Wm.  H. — Greek  horizontal  curves  at  Nlmes.    1896.  R.  1894.  1022  10 

Gore,  J.  H. — Tuckahoe  or  Indian  bread.    1881.    R.  1881 482  05 

Haldeman,  S.  S. — Polychrome  bead  from  Florida.    1878.    R.  1877 404  05 

Hamy,  B.  T.— Home  of  the  troglodytes.    1893.    R.  1891 875  05 

Hamy,  E.  T.—Yellow  races.    1896.    R.  1895 1053  02 

Hardisty,  W.  L. — See  Gibbs,  George. 

Henry,  Joseph. — Circular,  American  archaeology.    1878.    M.  C.  15..     316  02 

Henry,  Joseph. — Circular,  archaeology  and  ethnology.   1867.   M.  C.  8.    205  02 

Holmes,  W.  H.— Auriferous  gravel  man  in  California.  1901.  R.  1899.  1242  10 
Holmes,  W.  H. — Order  of  development  of  the  primal  shaping  arts. 

1902.     R.  1901 1345  02 

HowTTT,  A.  W. — ^Australian  group  relations.    1885.    R.  1883 596  05 

Hubbard,  G.  G. — Japanese  nation.    1896.    R.  1895 1061  02 

Indians,  North  American,  List  of  photo,  portraits  of.  1867.  M.  C.  14.     216  10 

Jones,  Strachan. — See  Gibbs,  George. 

Kengla,  L.  p. — Archaelogical  map  of  the  District  of  Columbia.    1883.     537  02 

Lanokavel,  B. — Dogs  and  savages.     1899.    R.  1898 1216  02 

Lanqley,  S.  p. — Fire  walk  ceremony  in  Tahiti.    1902.    R.  1901 1348  02 

LocKYER,  J.  Norman. — Early  temple  builders.    1894.    R.  1893 929  05 

McGee,  W  J — Institutions  and  environment.    1896.    R.  1895 1063  02 

Mason,  O.  T. — Anthropological  investigations  in  1879.  1881.  R.  1879.     420  10 

Mason,  O.  T. — Environment  and  human  industries.    1896.    R.  1895 1060  02 

Mason,  O.  T. — Latimer  and  Guesde  Porto  Rico  collections.     1899. 

R.  1876  and  '84 1172  25 

Mason,  O.  T. — Progress  in  anthropology  in  1881.     1883.     R.  1881 488  10 

Mason,  O.  T.— Progress  in  anthropology  in  1887-'88.     1890.     R.  1888 ...     755  10 

Mason,  O.  T. — Progress  in  anthropology  in  1889.    1891.     R.  1889 782  10 

Mason,  O.  T.— Progress  in  anthropology  in  1890.     1891.     R.  1890 826  10 

Mason,  O.  T. — Progress  in  anthropology  in  1891.     1893.     R.  1891 876  10 

Mason,  O.  T.— Progress  in  anthropology  in  1892.    1893.    R.  1892 904  10 

Mason,  O.  T.— Progress  in  anthropology  In  1893.     1894.     R.  1893 961  10 

Mason.  O.  T.— Traps  of  the  American  Indians.    1902.    R.  1901 1342  02 

Matthews,  Washington. — Navajo  dye-stufCs.    1893.    R.  1891 880  05 

Melville,  R.  D. — Evolution  of  modem  society.    1896.    R.  1894 1018  02 

MoNTELius,  Oscar. — Age  of  bronze  in  Egypt.    1891.    R.  1890 825  05 

Morgan,  L.  H. — Circular  on  relationship.    1860.    M.  C.  2 138  02 

MtLLER,  F.  Max. — Oriental  scholarship.     1894.     R.  1893 963  05 

Nadaillac,  M.  de. — Unity  of  tHe  human  species.    1898.    R.  1897 1158  02 

Packard,  R.  L. — Pre-Columbian  copper-mining.    1893.    R.  1892 919  05 

Peiser,  F.  B. — Sketch  of  Babylonian  Society.    1899.    R.  1898 1211  02 

Petrie,  W.  M.  Flinders. — Race  and  civilization.    1898.    R.  1895 1057  02 

Petrie,  W.  M.  Flinders. — Recent  research  in  Egypt.    1898.    R.  1897.  1159  02 

Pickering,  Charles. — Glfddon  mummy  case.    1867.    C.  K.  16 208  25 

Powell,  J.  W. — ^Primitive  peoples  and  environment.    1896.    R.  1895.  1059  02 

Putnam,  F.  W. — Problem  in  American  anthropology.    1901.    R.  1899.  1243  02 

Rau,  Charles. — ^Anthropological  articles.     1882.     R.  1863-'77 440  25 

Rau,  Charles. — Gold  ornament  in  a  mound  in  Florida.  1878.  R.  1877 .     403  05 

Rau,  Chablkb. — ^Prehistoric  fishing.    18847    C.  K.  25 509  2  00 

Rau,    Charles. — Stock-in-trade    of    an    aboriginal    lapidary.      1878. 

R.  1877   402  05 

Rkulxauz,  F. — Technology  and  civilization.     1891.    R.  1890 831  05 
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Rivi&BE,  Emile,  and  Mason,  O.  T. — Engraved  pictures  of  the  grotto 

of  La  Mouthe,  France.    1902.    R.  1901 ,  1340  |0  02 

RooKHnx,  W.  W. — ^Diary  of  Journey  in  Mongolia  and  Tibet    1894. . .'    975    2  00 

RocKHiLL,  W.  W. — ^Explorations  in  Mongolia  and  Tibet  1893.  R.  1892.    916  05 

Romanies,  G.  J.— Weismann's  theory  of  heredity.    1891.    R.  1890 820  05 

Ross,  B.  R. — See  Glbbs,  George. 

Saftobd,  W.  E. — ^Abbott  collection  from  the  Andaman  Islands.    1902. 

R.  1901 1343  05 

Saffeb,C. — Old  Indian  settlements  in  Central  America.  1896.  R.  1895.  1055  02 

Shuts,  D.  K. — ^Anthropology  of  the  brain.    1893.    R.  1892 912  05 

SrmG,  O. — Compulsory  migrations  in  the  Pacific.    1896.    R.  1895 1054  05 

Snydeb,  J.  F.— Primitive  urn  burial.    1891.    R.  1890 827  05 

Snydeb,  J.  F.— Were  the  Osages  mound-builders?    1890.    R.  1888 757  05 

Sokeland,  H. — ^Ancient  desemers  or  steelyards.     1901.     R.  1900 1293  02 

Strxbel,   HEBMAif. — Scull;>lures   Santa  Lucia  Cozumahualpa.     1901. 

R  1899                                                                1247  02 

Swan,  J.  g!— Haidah  Indians.    mV.    C.  K.  21 ! ! . ! ! ! '. '. . . .  *. '. '. . '. '. '. . ! '. '. !     267  75 

Swan,  J.  G. — Indians  of  Cape  Flattery.    1870.    C.  K.  16 220  75 

Taylor,  I.— Prehistoric  races  of  Italy.    1891.    R.  1890 824  05 

Thompson,  R.  J. — ^Aboriginal  mounds,  Seneca  Co.,  Ohio.  1893.  R.  1892.     909  05 

Tbegeab,  E. — Poljmesian  bow.    1893.    R.  1892 920  05 

Tyix)b,  E.  B. — Stone  age  basis  for  oriental  study.    1894.    R.  1893 964  05 

Walksb,  G.  T. — Boomerangs.     1902.    R.  1901 1346  02 

Wanneb,  a. — Indian  hunting  ground,  York  Co.,  Pa.    1893.    R.  1892.     908  05 

Weismann,  a. — See  Romanes,  G.  J. 

WnjJAMS,  F.  W. — Chinese  folklore  and  western  analogies.     1901. 
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WiESNER,  JxTLius. — Relation  of  plant  physiology  to  other  sciences. 

1899.     R.  1898 1203  02 

Wiley,  H.  W. — Waste  and  conservation  of  plant  food.   1896.   R.  1894.  1002  05 
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CHEMISTRY. 

Babus,  Carl.— Ionized  air.    1901.    C.  K.  29 1309  |0  25 

Babus,  Cabl. — Structure  of  the  Nucleus.    1903.    C.  K.  29 1373  25 

Baskebville,  C. — See  Langmuir  and  Baskervllle. 

Beckeb,  G.  F. — ^Atomic  weights.    Constants  of  Nature,  part  IV.   1880. 

M.   C.   27 358  1  00 

Bolton,  H.  C. — Bibliography  of  chemistry,  1492-1892.    1893.    M.  C. 

36    850  3  50 

Bolton,  H.  C. — Bibliography  of  chemistry,  1492-1897,  1st  supp.   1899. 

M.  C.  39 1170  1  50 

Bolton,  H.  C. — Bibliography  of  chemistry,  1492-1897.     Section  VIII, 

Academic  dissertations.    1901.    M.  C.  41 1253  1  50 

Bolton,  H.  C. — Chemical  societies  of  19th  century.    1902.    M.  C.  41.  1314  15 

Bolton,  H.  C— Progress  in  chemistry  In  1882.    1883.    R.  1882 530  10 

Bolton,  H.  C— Revival  of  alchemy.    1898.    R.  1897 1136  02 

Bolton,  H.  C. — Study  of  radio-active  substances.    1901.    R.  1899 1227  02 

Booth,  J.  C,  and  Mobfit,  Campbell. — Chemical  arts.    1852.    M.  C.  2.  27  25 

Caldwell,  G.  C.^The  American  chemist.    1894.    R.  1893 941  05 

Clabke,  F.  W. — Atomic  weights.    Constants  of  Nature,  part  V.    1897. 

M.  C.  38    1075  2  00 

Clabke,  F.  W. — Progress  in  chemistry  in  1887-'88.    1890.    R.  1888..  752  10 
Clabke,  F.  W. — Specific  Gravities.    Const&nts  of  Nature,  part  I.  1888. 

M.  C.   32 659  2  00 

COLOB  photoobaphy.     1901.    R.  1900 1290  02 

Constants  op  Natube. — See  Becker,  G.  F.,  and  Clarke,  F.  W. 

Cbookes,  WnxLAM. — Latest  achievements  of  science.    1901.     R.  1899.  1226  02 

Dewab,  James. — Liquefaction  of  hydrogen  and  helium.  1899.  R.  1898.  1193  02 

Dewab,  James. — ^Liquid  hydrogen.    1901.    R.  1899 1225  02 

Dewab,  James.— Liquid  hydrogen.    1901.    R.  1900 1273  02 

Dewab,  James. — Magnetic  properties  of  liquid  oxygen.  1894.  R.  1893.    937  05 

Dewab,  James. — Researches  on  liquid  air.    1898.    R.  1896 1098  02 

Dewab,  James. — Solid  hydrogen.     1902.     R.  1901 1324  02 

DOAN,  Mabtha.— Index  to  thallium,  1861-1896.    1899.    M.  C.  41 1171  25 

DucLAUX,  E. — ^Atmospheric  actinometry.    1896.    C.  K.  29 1034  75 

Fano,  G. — Physiology,  chemistry,  and  morphology.    1896.    R.  1894..  1011  02 
FosTEB,   Michael. — Growth  of  science   in  the   nineteenth   century. 

1901.       R.    1899 1228  02 

Genth,  F.  a. — See  Glbbs,  W. 

GiBBS,  W.,  and  Genth,  F.  A. — Ammonia-cobalt  bases.    1856.    C.  K.  9 .  88  50 

Gbay,  Thomas. — Development  of  electrical  science.    1899.    R.  1898..  1190  02 

Hebschel,  WnxLAM. — Color  photography.     1902.     R.  1901 1330  05 

Howe,  J.  L. — Bibliography  of  platinum  metals.    1897.    M.  C.  38 1084  75 

Ives,  F.  B. — Photography  in  the  colors  of  nature.     1894.    R.  1893 934  05 

Joly,  J.— Geological  age  of  the  earth.    1901.    R.  1899 1232  02 

JottET,  C.  H.— Index  to  thorium,  1817-1902.    1903.    M.  C.  44 1374 

LANOMTTHt,  A.  C,  and  Baskebvhxe,  C. — Index  to  zirconium.    1899. 

M.  C.  41 1173  25 

Lewes,  V.  B. — Incandescent  mantles.    1901.    R.  1900 1280  02 

LoGKYEB,  NOBMAN. — Chemistry  of  the  stars.    1899.    R.  1898 1186  02 

LuMMEB,   O.,   and  Pbinosheim,   E. — ^Ratlo   of  specific   heats.     1898 

C.  K.  29 1126  25 

Mabey,  J.— History  of  chronophotography.     1902.     R.  1901 1331  05 

Mathews,  J.  A. — Bibliography  of  metallic  carbides.    1898.    M.  C.  88.  1090  25 

Meldola,  Raphal. — ^Photographic  image.    1891.     R.  1890 816  05 

Meyeb,  Vigtob. — Chemical  problems  of  today.    1891.    R.  1890 815  05 

MoissAN,  H.— Fluorine.    1898.    R.   1897 1140  02 

MoBFir,  Campbell. — See  Booth,  J.  C. 

MoBLEY,  E.  W. — Densities  of  oxygen  and  hydrogen.     1895.    C.  K.  29.  980  1  00 

MuBBAY,  John. — ^Floor  of  the  ocean.    Evolution  of  continental  and 

oceanic  areas.    1901.    R.   1899 1234  02 

NiEWENOLOWSKi,  G.  H.— Color  photography.    1899.    R.  1898 1189  02 

OsTWALD,  W.— Chemical  energy.    1894.    R.  1893 940  05 

Pbinosheim,  B. — See  Lummer,  O. 
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Ramsat,  William. — An  undiscovered  gaa.    1898.    R.  1897 1139  |0  02 

Rahsat,  William. — Kinetic  theory  of  gases.    1899.    R.  1898 1195  02 

Rahbat,  William. — Progress  in  chemistry,  nineteenth  century.  1901. 

R.    1900 1272  02 

Rahbat,  WiLLiAM.^Recently  discovered  gases  and  the  periodic  law. 

1899.  R.  1898 1194  02 

Ratleioh  (Lord),  J.  W.  S.,  and  Ramsay,  W.— Argon.  1896.  C.  K.  29.  1033  1  00 

RoBEBTS-AusTEN,  W.  C. — Rarer  metals  and  their  alloys.  1898.  R.  1896.  1114  02 

RoscoE,  H.  E. — Bunsen  memorial  lecture.    1901.  R.  1899 1261  02 

ScHWEiNiTz,  E.  A.  DE. — ^War  with  microbes.    1898.    R.  1896 1118  02 

Stokes,  H.  N. — Revival  of  inorganic  chemistry.    1899.    R.  1898 1196  02 

Stoney,  G.  J. — ^Range  of  nature's  operations  which  man  is  competent 

to  study.    1901.    R.  1899 1230  02 

Talbot,  H.  P.,  and  Brown,  J.  W. — Bibliog.  Chem.  Manganese.    1902. 

M.  C.  41 1313  50 

Tbaphaoen,  F.  W. — Index  to  columbium,  1801-'07.  1888.  M.  C.  34..  663  25 
TucKEBMAN,  A. — ^Bibliography  chemical  influence,  light    1891.   M.  G. 

34    785  25 

TucKEBMAN,  A. — Index  to  the  spectroscope.    1888.    M.  C.  32 658  1  00 

TucKEBMAN,  A. — ludex  to  the  spectroscope,  1887-1900.    1902.    M.  C.  41.1312  1  00 

Wabnebke,  Leon. — Photographs  in  natural  colors.    1894.    R.  1893...     935  05 

WiENEB,  O. — Color  photography.     1898.    R.   1896 1100  02 

Wiley,  H.  W. — Waste  and  conservation  of  plant  food.    1896.    R.  1894.  1002  05 

Winkles,  C— Discovery  of  new  elements.    1898.    R.  1897 1138  02 


ELECTRICITY  AND  MAGNETISM. 

Anthony,  W.  A. — Transatlantic  telephoning.     (Pupin,  M.  I.)     1902 

R.  1901    1328  |0  02 

Bache,  a.  D. — Magnetic  survey  of  Pennsylvania.    1863.    C.  K.  13 166  50 

Boys,  C.  V. — Electric-spark  photos,  of  flying  bullets.    1894.    R.  1893.    936  10 
Bxtbdon-Sandebson,  J. — Relation  of  motion  in  animals  and  plants  to 

electrical  phenomena.    1901.    R.  1899 1235  02 

Cbeak,  E.  W. — Magnetic  observations.    1896.    R.  1895 1042  02 

Cbookes,  William. — Latest  achievements  of  science.    1901.    R.  1899.  1226  02 

Bastbe,  a. — Cathode  and  Rontgen  rays.    1902.    R.  1901 1326  02 

BiJNCAN,  L. — Transmission  of  electrical  energy.    1898.    R.  1896 1101  02 

FosTEB,  Michael. — Growth   of  science  in   the  nineteenth   century. 

1901.  R.  1899 1228  02 

Gould,  B.  A. — Transatlantic  Longitude.     1869.    C.  K.  16 223     1  00 

Gbay,  Thomas. — Development  of  electrical  science.    1899.    R.  1898 . .  1190  02 

Gbay,  Thomas. — Inventors  of  telegraph  and  telephone.  1893.  R.  1892.     915  05 

Hammeb,  W.  J. — Telephonograph.     (W.  Poulsen.)     1902.     R.  1901..  1329  02 
Harkness,  William. — Terrestrial  magnetism  and  compasses.     1872. 

C.  K.   18 239  50 

Henry,  Joseph. — Directions  for  lightning  rods.    1871.    M.  C.  10 237  02 

Henby,  Joseph. — Electro-magnetic  telegraph.    1861.    M.  C.  2 115  05 

Hertz's  experiments  on  electrical  undulations.    1893.    R.  1892 894  05 

Kane,   E.  K. — Magnetical   observations   in  the  Arctic  seas.     1859. 

C.  K.   10 97  50 

Kbopotkin,  Pbince. — Unsuspected  radiations.     1901.    R.  1900 1279  02 

Mabconi.  G.— Wireless  telegraphy.     1902.     R.  1901 1327        02 

Mabey,  J.— Chronophotography.     1902.     R.  1901 1331  05 

Martin,  T.  C— Utilization  of  Niagara.    1898.    R.  1896 1102  02 

BiASCART,  E.  E.  N.— Age  of  electricity.     1896.     R.  1894 998  06 

Mendenhall,  T.  C— "The  Henry."    1896.    R.  1894 997  02 

MiyiXEB,  Babon  von. — See  Sonntag,  A. 

PoiNCAR^,  J.  H.— Light  and  electricity.     1896.    R.  1894 996  02 

PouLSEN,  Waldemar. — See  Hammer,  W.  J. 

Pbeece,   W.    H. — Signalling    through    space   without   wires.      1899. 

R.  1898    1192  02 

Pupin,  M.  I. — See  Anthony,  W.  A. 
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RoNTOEN,  W.  C— The  X-rays.    1898.    R.  1897 1132  |0  02 

RtcKEB,  A.  W. — Terrestrial  magnetism.    1896.     R.  1894 999  05 

ScHOTT,  C.  A. — See  Kane»  B.  K. 

Schuster,  A. — Atmospheric  electricity.    1896.    R.  1895 1041  02 

Secchi,  a. — Electrical  rheotaetry.    1852.    C.  K.  3 36  50 

SoNNTAG,  AuGUST.^Terrestrial  magnetism  In  Mexico.    1860.    C.  K.  11.    114  25 

Thompson,  S.  P. — Telegraphy  across  space.    1899.    R.  1898 1191  02 

Thomson,  Elihtj. — Electrical  advance  In  last  ten  years.  1898.  R.  1897.  1131  02 
Thomson,    Elihu. — Electricity    during    nineteenth    century.      1901. 

R.  1900    1277  02 

Thomson,  Elihu. — Field  of  experimental  research.    1901.    R.  1899. . .  1224  02 

Thomson,  J.  J. — Cathode  rays.    1898.    R.  1897 1133  02 

Thomson,  J.  J. — ^Electricity  through  exhausted  tubes.   1893.   R.  1892.    895  05 

Trouton,  F. — See  Tunzelmann  and  Trouton. 

TuNZELMANN,  G.  W.  DE,  and  Trouton,  F. — Hertz's  researches.    1891. 

R.  1889 774  10 

Wood,  R.  W. — Photography  of  sound  waves.    1901.    R.  1900 1278  02 


ETHNOLOGY.      (See  Anthropology.) 


GEOGRAPHY. 

(Andb£e,  S.  a.) — Letters  from  the  Andr6e  party.    1898.    R.  1897 1149  |0  02 

Arctowski,  Henbtk. — ^Antarctic  Voyage  of  the  "Belglca,"  1897-1899. 

1902.       R.  1901 1335  05 

Bell,  R.— Rising  of  land  around  Hudson  bay.    1898.    R.  1897 1146  02 

Blaikie,  W.  B. — ^How  maps  are  made.    1894.    R.  1893 951  05 

Forbes,  H.  O.— Antarctica.    1896.    R.  1894 1007  05 

Geikis,  Jambs. — ^Tundras  and  steppes  of  prehistoric  Europe.    1899. 

R.  1898 1198  05 

Goodbich,  J.  K. — Progress  In  geography  in  1885.  1886.  R.  1885 632  10 

Gbeen,  F.  M. — Progress  In  geography  In  1882.  1883.  R.  1882 527  05 

Gbeen,  F.  M.— Progress  In  geography  In  1883.  1884.  R.  1883 576  05 

Gbeen,  F.  M. — ^Progress  In  geography  In  1884.  1885.  R.  1884 611  05 

Gbeooby,  J.  W. — Plan  of  the  earth  and  its  causes.  1899.  R.  1898. . .  1200  02 

Gbiffiths,  G.  S. — Antarctic  explorations.  1891.  R.  1890 811  05 

Gbooan,  E.  S. — ^Through  Africa  from  Cape  to  Cairo.  1901.  R.  1900.  1283  05 
Gbosvenob,  G.  H. — Geographic  conquests,  nineteenth  century.  1901. 

R.  1900 1282  02 

Hebdman,  W.  a. — Oceanography,  etc.    1896.    R.  1895 1049  02 

Hubbabd,  G.  G. — ^Air  and  water,  temperature  and  life.   1894.   R.  1893.  944  05 

Hubbabd,  G.  G. — Evolution  of  commerce.    1893.    R.  1891 882  05 

Keltie,  J.  S.— Function  and  field  of  geography.    1898.    R.  1897 1148  02 

Keltie,  J.  S. — Stanley  and  the  map  of  Africa.    1891.    R.  1890 810  05 

KiRCHHOFF,  Alfred.— Sea  In  the  Ife  of  the  nations.    1902.    R.  1901.  1336  02 

Libbet,  WnjjAM,  Jb. — Progress  in  geography  In  1886.   1889.  R.  1887.  700  05 

Makaboff,  ViOB-ADMiBAL.^The  "Yermak,"  ice-breaker.  1901.  R.  1900.  1284  02 

Mabkham,  a.  H.— Arctic  explorations.    1898.    R.  1896 1105  02 

Mabkham,  C.  R.— Arctic  and  Antarctic  regions.    1896.    R.  1894 1008  05 

Mabkham,  C.  R. — Present  standpoint  of  geography.    1894.    R.  1893. .  950  05 

Mebbiam,  C.  H. — Bogoslof  Volcanoes.    1902.    R.  1901 1334  02 

MuBBAT,  John.— Antarctic  exploration.    1894.    R.  1893 948  05 

MuBBAT,  John. — ^Floor  of  the  ocean.    Evolution  of  continental  and 

oceanic  areas.    1901.    R.   1899 1234  02 

MuBBAT,  J.,  and  others. — Advantages  of  Antarctic  exped.  1898.  R.  1897.  1150  02 

Phillipb,  p.  L. — Virginia  cartography.    1897.    M.  C.  37 1039  25 

Platfaib,  R.  L. — The  Mediterranean.    1891.    R.  1890 809  05 

Rees,  J.  K.— Variation  of  latitude.    1896.    R.  1894 1005  02 

Rogkhill,  W.  W.— Diary  of  Journey  in  Mongolia  and  Tibet.    1894. . .  975    2  00 

RooKHiLL,  W.  W. — Explorations  in  Mongolia  and  Tibet.  1893.  R.  1892.  916  05 
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RuGB,  S. — Cartography  of  America  up  Xo  the  year  1570.    1896.    R. 

1894 1006  10  10 

SoAiFB,  W.  B.— Geographical  latitude.    1891.    R.  1889 784  05 

SxsDOHM,  Henbt. — North  Polar  basin.    1894.    R.  1893 949  05 

Thomson,  J.  P.— Physical  Geography  of  Australia.    1898.    R.  1896..  1104  02 

Whabton,  W.  J.  L. — Physical  condition  of  the  ocean.    1896.    R.  1894.  1009  02 

WiNKLEB,  Capt. — ^Marshall  Island  charts.    1901.    R.  1899 1244  02 

WooDWABD,  R.  S. — Geographical  tables.    1894.    M.  G.  35 854  2  00 


GEOLOGY  AND  MINERALOGY. 

Beix,  R— Rising  of  land  around  Hudaon  bay.    1898.    R.  1897 1146  |0  02 

Blytt,  a. — Movements  of  the  earth's  crust    1891.    R.  1889 776  10 

Boys,  C.  V. — Quartz  fibers.    1891.    R.  1890 813  05 

Bbezina,  a. — Crystallography  and  crystallophysics.    1874.    R.  1872.    386  10 

Chbee,  C. — Physics,  mathematics,  and  geology.    1893.    R.  1891 861  05 

Cbookes,  W. — Diamonds.    1898.    R.  1897 1137  02 

Dana,  E.  S. — Progress  in  mineralogy  in  1882.    1883.    R.  1882 531  05 

Dana,  E.  S. — Progress  in  mineralogy  in  1883.    1884.    R.  1883 580  05 

Dana,  E.  S. — Progress  in  mineralogy  in  1884.    188B.    R.  1884 615  05 

Dana,  E.  S. — ^Progress  in  mineralogy  in  1885.    1886.    R.  1885 639  05 

Dana,  E.  S. — Progress  in  mineralogy  in  1886.    1889.    R.  1887 703  05 

Dana,  E.  S. — ^Progress  in  mineralogy  in  1887-^88.    1890.    R.  1888 758  05 

Dabton,  N.  H.— Progress  in  geology  in  1886.    1889.    R.  1887 697  10 

FosTEB,  Michael. — Growth  of  science  In  nineteenth  century.    1901. 

R.  1899 1228  02 

Geikie,  Abohibald. — Geological  change  and  lime.    1893.    R.  1892 890  05 

Geikie,  James. — Glacial  geology.    1891.    R.  1890 807  05 

Geikie,  James. — Tundras  and  steppes  of  prehistoric  Europe.    1899. 

R.  1898   1198  05 

Gilbebt,  G.  K. — Continental  problems  of  geology.    1893.    R.  1892 892  05 

Gilbebt,  G.  K. — Modification  of  Great  Lakes  by  earth  movement 

1899.     R  1898 1199  02 

Gbeoobt,  J.  W.— Plan  of  the  earth  and  its  causes.    1899.    R.  1898 1200  02 

Hague,  Abnold. — Yellowstone  National  Park.    Soaping  geysers.    1893. 

R.  1892    891  10 

Hennbsst,  H. — Physical  structure  of  the  earth.    1891.    R.  1890 806  05 

Hobbs,  W.  H.— Emigrant  diamonds  in  America.    1902.    R.  1901 1333  02 

HOLDEN,  E.  S. — Earthquakes  on  Pacific  coast.    1898.    M.  C.  37 1087  50 

Holmes,  W.  H. — Auriferous  gravel  man  in  California.     1901.    R.  1899 .  1242  10 

Hunt,  T.  S.— Progress  in  geology  in  1881-'82.    1883.    R.  1882 526  10 

Hunt,  T.  S.— Progress  in  geology  in  1883.    1884.    R.  1883 575  10 

JoLY,  J. — Geological  age  of  the  earth.    1901.    R.  1899 1232  02 

JUDD,  J.  W. — ^Rejuvenescence  of  crystals.    1893.    R.  1892 898  05 

Kelvin,  Lord  (Wm.  Thomson). — ^Age  of  earth  as  aBode  for  life.   1898. 

R.  1897 1145  02 

King,  Clabence. — ^Age  of  the  earth.    1894.    R.  1893 947  05 

Le  Conte,  Joseph. — Century  of  geology.    1901.    R.  1900 1274  02 

Le  Conte,  Joseph. — Earth-crust  movements.    1898.    R.  1896 1103  02 

LivEiNG,  G.  D. — Crystallization.    1893.    R.  1892 897  05 

Ltdekkeb,  R. — Mammoth  ivory.    1901.    R.  1899 1237  02 

Mebbdlm,  C.  H.— Bogoslof  volcanoes.    1902.    R.  1901 1334  02 

MoissAN,  H.— Fluorine.    1898.    R.  1897 1140  02 

MUBBAT,  John. — Floor  of  the  ocean.    Evolution  of  continental  and 

oceanic  areas.    1901.    R.  1899 1234  02 

Obton,  Edwabd. — Origin  of  natural  gas.    1893.    R.  1891 862  05 

PUMPELLT,  R. — Geological  researches  in  China,  etc.    1866.    C.  K.  15.     202    1  00 

Robebts-Austen,  W.C. — ^Rarer  metals  and  their  alloys.  1898.  R.  1896.  1114  02 

RocKWOOD,  C.  G. — Vulcanology  and  seismology,  1883-'84.  1885.  R.1884.     616  10 

RooKWOOD,  C.  G. — ^Vulcanology  and  seismology  in  1885.   1886.    R.  1885.     634  10 

RocKWOOD,  C.  G. — Vulcanology  and  seismology  in  1886.  1889.  R.  1887.    699  10 

SoLLAS,  W.  J. — ^Evolutional  geology.    1901.    R.  1900 1275  02 
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SoLLAS,  W.  J.— Funafuti:  the  story  of  a  coral  atoll.    1899.    R.  1898. .  1201  |0  02 
Thomson,  W. — See  Kelvin,  Lord. 

Thoulet,  M.  J.— Oceanography.     1899.    R.  1898 1202  02 
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Babkeb,  G.  F. — Progress  in  physics  in  1885.    1886.    R.  1885 638  10 

Babkeb,  G.  F. — Progress  in  physics  in  1886.    1889.    R.  1887 701  10 

Babus,  Cabl. — Ionized  air.    1901.     S.  C.  29 1309  25 

Babus,  Cabl. — Structure  of  the  Nucleus.    1903.    C.  K.  29 1373  25 

Bolton,  H.  C— Study  of  radio-active  substances.     1901.    R.  1899 1227  02 

Boys,  C.  V. — Electric-spark  photos  of  flying  bullets.    1894.    R.  1893. .     936  10 

Cabhabt,  H.  S. — Physico-Technical  Inst,  Berlin.    1901.    R.  1900 1281  02 

Chambeblain,  T.  C. — On  Lord  Kelvin's  address  on  Age  of  the  earth 

as  abode  fitted  for  life.    1901.    R.  1899 1231  02 

Colob-photogbaphy.     1901.     R.  1900 1290  02 

COBNTJ,  A.— Wave  theory  of  light.    1901.    R.  1899 1222  02 

Cubtis,  T.  E.  [SMriH,  J.  W.]— Zeppelin  air-ship.     1901.    R.  1900 1270  02 

Dastbe,    a. — New    radiations — Cathode    and    Rontgen    Rays.      1902. 

R.  1901  1326  02 

Davis,  C.  H.— Law  of  deposit  of  the  fiood  tide.    1852.    C.  K.  3 33  25 

Dewab,  James. — Liquefaction  of  hydrogen  and  helium.  1899.  R.  1898.  1193  02 

Dewab,  James.— Liquid  hydrogen.     1901.     R.  1899 1225  02 

Dewab,  James.— Liquid  hydrogen.    1901.    R.  1900 1273  02 

Dewab,  James. — Magnetic  properties  of  liquid  oxygen.    1894.    R.  1893 .     937  05 

Dewab,  James.— Researches  on  liquid  air.    1898.    R.  1896 1098  02 

DucLAUX,  E. — Atmospheric  actinometry.     1896.     C.  K.  29 1034  75 

Elsdale,  H.— Scientific  problems  of  the  future.    1896.    R.  1894 1026  02 

EwiNG,  J.  A. — Molecular  process  in  magnetic  induction.    1893.   R.  1892.    896  05 
Glazebbook,  R.  T. — National  Physical  Laboratory  of  Great  Britain. 

1902.     R.  1901 1332  02 

GoBE,  J.  H. — See  Witskowski,  W. 

Gbay,  Thomas.— Smithsonian  Physical  tables.    1903.    M.  C.  35 1038  2  00 

GuiLLAUME,  C.  E. — Extreme  infra-red  radiations.     1899.     R.  1898 . . .  1185  02 

Hallock,  William. — Flow  of  solids.    1893.    R.  1891 867  02 

Hammeb,  W.  J.— Telephonograph  (W.  Poulsen).    1902.    R.  1901 1329  02 

Habkness,  W.— Art  of  measuring  and  weighing.    1890.    R.  1888 758  05 

Hele-Shaw,  H.  S.— Motion  of  a  perfect  liquid.    1901.    R.  1899 1223  02 

Henby,  Joseph.— Researches  in  sound,  1865-77.    1879.    R.  1878 406  25 

Hebdman,    W.    a. — Oceanography,     bionomics,    aquiculture.      1896. 

R.   1895    ' 1049  02 

HiLGABD,  J.  E. — Tides  and  tidal  action  in  harbors.    1875.    R.  1874 390  05 

Hough,  Walteb.— Development  of  Illumination.    1902.    R.  1901 1344  02 
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Ivt:s,  F.  E. — Photography  in  colors  of  nature.    1894.    R.  1893 934  |0  05 

JANSSEN,  J. — Photographic  photometry.    1896.    R.  1894 1000  02 

Janssen,  J. — Progress  of  aeronautics.    1901.    R.  1900 1267  02 

Ka>b,  E.  K. — Tidal  observations  in  the  Arctic  seas.   1860.   C.  K.  13.  130  25 
KELVII7,  LoBD  (William  Thomson). — Ether  and  gravitational  matter 

through  infinite  space.    1902.    R.  1901 1321  02 

KoENio,  Rudolph. — See  Thompson,  S.  P. 

KoENiGSBERGEB,  L. — ^Helmholtz,  principles  of  mathematics  and  me- 
chanics.    1898.     R.  1896 1096  05 

Kbopotkin,  Pbince. — ^Unsuspected  radiations.     1901.    R.  1900 1279  02 

Lanqlet,  S.  p.— Aerodrome.     1901.     R.  1900 1269  05 

Lanolet,  S.  p. — Experiments  in  aerodynamic^.    1891.    C.  K.  27 801    1  00 

Langlet,  S.  P. — Experiments  in  mechanical  flight    1898.    R.  1897...  1134  02 

Lanolet,  S.  p.— Greatest  flying  creature.    1902.    R.  1901 1358  02 

Lanolby,  8.  P. — Internal  work  of  the  wind.    1893.    C.  K.  27 884  50 

LAi<f0LEY,  S.  P.— New  spectrum.    1901.    R.  1900 1301  02 

Langlet,  S.  p.,  and  Very,  F. — Cheapest  form  of  light  M.  C.  41.   1901.  1258  10 

Lechalas,  Oeoboe. — Perception  of  light  and  color.    1899.    R.  1898 . .  1187  02 

Le  Sage,  G.  L.— Theory  of  gravitation.    1899.    R.  1898 1184  02 

Lewes,  V.  B.— Incandescent  mantels.    1901.    R.  1900 1280  02 

LnjENTHAL,  Otto. — Flying  and  soaring.    1894.    R.  1893 938  05 

LOEWY,  Maurice,  and  Puiseux,  P. — Lunar  photography.  1899.  R.  1898 .  1182  05 

LovERiNO,  J. — Michelson's  recent  researches  on  light    1891.    R.  1889.  780  05 

LUMMER,  O.— Light  and  its  artiflcial  production.    1898.    R.  1897 1141  02 

Lyle,    Jr.,    E.    P. — Santos-Dumont    circling    Eiffel    Tower.      1902. 

R.  1901    1352  02 

McAdde,  a. — ^Aero-physical  observatory.     1897.    M.  C.  39 1077  10 

Marconi,  G. — Wireless  telegraphy.     1902.    R.  1901 1327  02 

Martin,  T.  C— UUlization  of  Niagara.    1898.    R.  1896 1102  02 

Masson,  Orb£E. — Gaseous  theory  of  solution.    1893.    R.  1892 899  05 

Meech,  L.  W. — Heat  and  light  of  the  sun.    1856.    G.  K.  9 83  25 

Meldola,  Raphael. — Photographic  image.    1891.    R.  1890 816  05 

ME?n>ENHALL,  T.  C. — ^Fundamental  units  of  measure.    1894.  R.  1893 . .  933  02 
Mendbnhall,  T.  C. — Progress  in  physics,  nineteenth  century.     1901. 

R.  1900 : 1276  02 

Michelson,  a.  a. — Spectroscopic  measurements.    1893.    C.  K.  29 842    1  00 

Michelson,  a.  a. — See  Levering,  J. 

NiEWENGLOWSKi,  G.  H. — Color  photography.    1899.    R.  1898 1189  02 

Physical  Papers.     1891.    R.  1889 779  10 

Anderson,  William. — Molecular  structure  of  matter. 
Lodge,  O.  J. — Modem  theory  of  light 
Radau,  R. — Photography  In  astronomy. 
Thomson,  Sir  William. — ^Boscovich's  theory. 

Physical  Tables.    1903.    M.  C.  35 1038    2  00 

PouLSEN,  Waldemar. — See  Hammer,  W.  J. 

Poynting,  J.  H. — ^Recent  studies  in  gravitation.    1902.    R.  1901 1320  02 

Preecb,  W.  H. — Signaling  through  space  without  wires.  1899.  R.  1898.  1192  02 

PuisEux,  P. — See  Loewy  and  Puiseux. 

PupiN,  M.  I. — See  Anthony,  W.  A. 

Ramsay,  William. — Liquids  and  gases.    Solutions.    1893.    R.  1892 . .  900  05 

Ramsay,  William. — See  Rayleigh  and  Ramsay. 

Rayleigh,  (Lord)  J.  W.  S.— Flight    1901.    R.  1900 1268  02 

Rayleigh,  (Lord)  J.  W.S.,  and  Ramsay,  W. — ^Argon.     1896.     O.K.  29.  1033    100 

RONTGEN,  W.  C.— The  X-rays.    1898.    R.  1897 1132  02 

RtJcKER,  A.  W.— Model  of  Nature.    1902.    R.  1901 1318  02 

Santos-Dumont,  Alberto. — See  Lyle,  Jr.,  E.  P. 
ScHOTT,  C.  A. — See  Kane,  E.  K. 
Smith,  J.  W. — See  Curtis,  T.  E. 

Stevens,  W.  L.  C. — Optics.    1896.    R.  1895 1048  02 

Stokes,  G.  G. — Luminiferous  aether.    1894.    R.  1893 981  05 

Stoney,  G.  J. — Range  of  nature's  operations  which  man  is  compe- 
tent to  study.    1901.    R.  1899 1230  02 

Taylor,  W.  B. — ^Kinetic  theories  of  gravitation.    1877.    R.  1876 395  10 

Taylor,  W.  B. — ^Refraction  of  sound.    1885.    R.  1875 595  05 
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Thompson,  S.  P.— Koenig's  musical  harmony.    1891.    R.  1890 814  |0  05 

Thompson,  S.  P. — Telegraphy  across  space.    1899.    R.  1898 1191  02 

Thomson,  Elihu. — Field  of  experimental  research.    1901.    R.  1899..  1224  02 

Thomson,  J.  J. — Bodies  smaller  than  atoms.    1902.    R.  1901 1322  02 

Thomson,  J.  J. — Cathode  rays.    1898.    R.  1897 1133  02 

Thomson,  J.  P.— Physical  geography  of  Australia.    1898.    R.  1896. . .  1104  02 

Thurston,  R.  H.—Utilizing  the  sun's  energy.    1902.    R.  1901 1325  02 

Very,  F. — See  Langley,  S.  P. 

Warnebke,  L. — Photographs  in  natural  colors.    1894.    R.  1893 935  05 

Watkins,  J.  B. — Ramsden  dividing  engine.    1891.    R.  1890 832  05 

Welch,  W.  A.— Modem  scientific  laboratories.    1896.    R.  1895 1052  02 

Whittlesey,  C. — Fluctuations  of  levels  in  N.  A.  lakes.  1860.  C.  K.  12 . .     119  25 

Wiener.  O.— Color  photography.     1898.     R.  1896 1100  02 

WiLSiNG,  J. — Mean  density  of  the  earth.     1890.    R.  1888 759  05 

WnsKOWSKi,  W.,  and  Gore,  J.  H.— Geodetic  operations  in  Russia. 

1891.     R.  1890 812  05 

Wood,   R.   W. — Photography  of  sound   waves  with  cinematograph. 

1901.     R.  1900 1278  02 

Woodward,  R.  S. — Mathematical  theories  of  the  earth.    1891.    R.  1890 .     805  05 

WoRTHiNGTON,  A.  M. — Splash  of  a  drop.    1896.    R.  1894 1001  05 

Zeppelin,  Count  von.  Dirigible  air-ship.    1901.    R.  1899 1248  02 

Zeppelin,  Count  von. — See  Curtis,  T.  E. 


PHYSIOLOGY.  (See  Anatomy.) 


PSYCHOLOGY. 


Binet,  Alfred. — Psychology  of  prestidigitation.    1896.    R.  1894 1021  |0  10 

Lang,  Andrew. — Psychical  research  of  the  century.    1901.    R.  1900..  1300        02 
Langley,  S.  P.— Fire  walk  ceremony  in  Tahiti.     1902.    R.  1901 1348        02 


SANITARY  SCIENCE.     (See  Anatomy.) 


ZOOLOGY. 

GENERAL. 


Aflalo,  F.  G.— Some  private  zoos.    1902.    R.  1901 1363  |0  05 

Dall,  W.  H. — Preservation  of  marine  animals  of  N.  W.  Coast    1902. 

R.   1901    1362  02 

Bdinger,  L. — Have  fishes  memory?    1901.    R.  1899 1239  02 

Gnx,  Theodore. — Progress  in  zodlogy  in  1881.    1883.    R.  1881 487  10 

Gnx,  Theodore.— Progress  in  zodlogy  in  1882.    1883.    R.  1882 533  10 

Gnx,  Theodore. — Progress  in  zodlogy  in  1883.    1885.    R.  1883 582  10 

Gnx,  Theodore. — Progress  in  zodlogy  in  1884.    1885.    R.  1884 617  10 

Gnx,  Theodore.— Progress  in  zodlogy  In  1885.    1886.    R.  1885 643  10 

Gnx,  Theodore. — Progress  in  zodlogy  in  1886.    1889.    R.  1887 704  10 

Gnx,  Theodore. — Questions  of  nomenclature.    1898.    R.  1896 1112  02 

Gbaff,  L. — Zodlogy  since  Darwin.    1896.    R.  1895 1051  02 

Hamt,  B.  T. — Royal  menagerie  of  France.    1898.    R.  1897 1155  02 

Miaix,  L.  C. — ^Llfe  history  studies  of  animals.    1898.    R.  1897 1154  02 
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Murray,  J.— Marine  organisms.    1898.    R.  1896 ^ 1110  $0  02 

Rathbun,  R. — Catalogue  of  collections  from  sea  and  fresh  waters 
with  summary  of  American  explorations  relative  to  aquatic  life, 

etc.     1883    567  25 

Rathbun,  R. — Catalogue  of  crustaceans,  etc.    1883 552  05 

Retnaud,  G. — Laws  of  orientation  among  animals.    1899.    R.  1898..  1206  02 

Seton,  B.  T.— National  Zoo  at  Washington.    1902.    R.  1901 1364  10 

SOLLAS,  W.  J.— Funafuti:  the  story  of  a  coral  atoll.    1899.    R.  1898.  1201  02 

Spears,  J.  R. — Corbin  game  park  in  New  Hampshire.    1893.    R.  1891.     874  05 

Stimpson,  W. — Marine  invertebrata  of  Grand  Manan.    1853.    C.  K.  6.       50  1  00 

Thater,  a.  H. — Protective  coloration  of  animals.    1898.    R.  1897...  1153  02 


BIRDS. 

Baibd,  S.  F. — Circular  relative  to  birds.    1863.    M.  C.  8 168  $0  02 

DueMORE,  A.  R.— Nature  pictures.    1901.    R.  1900 1288  10 

Blliot,  D.  G. — List  of  species  of  humming  birds.    1879.    M.  C.  16...     334  05 
Langley,  S.  p.,  and  Lucas,  F.  A. — Greatest  flying  creature.     1902. 

R.   1901    1358  02 

Lilienthal,  Otto. — Flying  and  soaring.    1894.    R.  1893 938  05 

Lucas,  F.  A. — See  Langley,  S.  P. 

MouiLLARD,  L.  P. — ^Empire  of  the  air.    1893.    R.  1892 908  10 

Raspail,  Xavi£:r. — Sense  of  smell  in  birds.    1901.    R.  1899 1238  02 

Ratleioh,  Lord. — Flight    1901.    R.  1900 1268  02 

RmowAY,  R. — Catalogue  of  aquatic  and  flsh-eating  birds.    1883 553  05 

RmowAY,  R. — Catalogue  of  Old  World  birds.    1882.    M.  C.  22 462  02 


FISHES. 

AoASSiz,  L.;  Baird,  S.  F.,  and  Jordan,  D.  S. — Six  species  of  N.  A. 

flshes.    1889  672  |0  75 

Baird,  S.F. — Circular  in  reference  to  shipping  fresh  fish.   1881 384        02 

Baird,  S.  F. — See  Agassiz,  Baird,  and  Jordan. 

Bean,  T.  H. — Catalogue  of  flshes  of  U.  S.    1883 556        10 

Bean,  T.  H. — Directions  for  collecting  and  preserving  fish.    1881 464        02 

Edinoer,  L. — Have  fishes  memory?    1901.    R.  1899 1239        02 

Gill,    Theodore. — Arrangement   of    the    families   of   fishes.      1872. 

M.  C.  11 247        25 

Gill,  Theodore. — Catalogue  of  the  flshes  of  east  coast    1875.    M.  C.  14 .     283        10 
Jordan,  D.  S. — See  Agassiz,  Baird,  and  Jordan. 


INSECTS. 

De  Saussure,  Henry. — Synopsis  of  wasps.    1875.    M.  C.  14 254  |1  00 

HAvn.AND,  G.  D.— Termites,  or  white  ants.    1902.    R.  1901 1360  05 

Heim,  F.  L. — Relations  between  plants  and  ants.    1898.    R.  1896 1111  05 

Horn,  G.  H. — See  Le  Conte,  J.  L.,  and  Horn,  G.  H. 

Howard,  L.  O.— Economic  status  of  insects.    1899.    R.  1898 1209  02 

Le  Conte,  J.  L. — Coleoptera  of  Kansas  and  eastern  New  Mexico.     1859. 

C.   K.  11 126  25 

Le  Conte,  J.  L. — List  of  the  coleoptera  of  N.  A.,  pt  I.    1866.    M.  C.  6 .  140  25 

Le  Conte,  J.  L. — New  species  of  N.  A.  coleoptera,  pt  I.    1866.    M.  C.  6.  167  50 
Le  Conte,  J.  L.,  and  Horn,  G.  H. — Classification  of  coleoptera,  N.  A. 

1888.    M.  C.  26 607     8  00 

LoEW,  H.,  and  Osten-Sacken,  C.  R. — Monographs,  diptera,  pt  I.    1862. 

M.  C.  6 141  50 

Melsheimer,  F.  E. — Catalogue  of  coleoptera  of  the  U.  S.    1853 62  50 

Morris,  J.  G. — Synopsis  of  lepidoptera  of  N.  A.,  pt  I.    1862.    M.  C.  4.  138  50 

MiALL,  L.  C— Life  of  aquatic  insects.    1893.    R.  1891 872  02 

Osten-Sacken,  C.  R. — Bugonia  of  the  ancients.    1894.    R.  1893 954  05 
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Ostgn-Sagebk,  C.  R.— CBta]og:ue  of  diptera  ot  N.  A.   1S78.   M.  C.  16...  270  fO  60 
Osten-Sackbn,  C.  R,— See  I<oew,  H.,  and  OBten-Sacken,  C.  R. 

ScuDDEB,  S.  H.— CatalOEue  of  orthoDtera  of  N.  A.    1S68.    M.  C.  S 1S9        SO 

Stebnbbbo,  Q.  M.—TransmlBHlon  of  yellow  lever  by  moBqultoea.    1901. 

R.   1800    1299         02 

HAMBIALS. 

Ddomobe,  a.   Rabclyffb;.— The  outlaw.     Study  of  a  beaver.     1901. 

R.  1900 128B  |0  05 

OiLL,    Thiodore. — Arrangement    of    fainilleB    of    mammalB.      1S72. 

M.  C.  11 230  2E 

JOHHSTOH.  H.  H,— Okapl.    IS02.    R.  1901 1358  OB 

LccAS,  F.  A.~ReBtaraUoD  of  extinct  animals.    1901.    R.  1900 1286  10 

Ldcas,  F.  a.— Truth  about  the  mammoth.     1901.     R.  1899 1236  02 

Lydekker,  R.— Mammoth  Ivory.    1901.    R.  1899 1237  02 

True,  F.  W.— Catalogue  of  aquatic  mammals.    1883 562  10 

Variqst,  Henrt  dk.— Breeding  of  the  ArcUc  tor.    1901.    R.  1900 1291  02 

Wandbrihos  of  tlie  water  buffalo.    1902.    R.  1901 1361  02 

MOLLUSKS. 

BlMNEY.W.G.— Bibliography  N.  A.  conchology.pL  r.      1863,      M.C.E..  142  |2  00 

BINKBT.  W.  a.— Bibliography  N.  A.  conchology,  pL  II.      1864.      M.C.  9.  174  2  00 

Htam,  A.— GteneslB  of  the  ArleUdie,    1889.    C.  K.  36 673  2  60 

Stbabits,  R.  B,  C— Commeneala,  etc.,  In  pearl  oysters.     1889.     R.  1886 .  68S  06 

Stuipbon,  Wiixiak. — Hydrobllns  and  allied  forms,    1865.    M.C.  7..  201  26 
Tetom,  G.  W.— Land  and  fresh-water  shells,   Strep omatl die.     1873. 

M.   C.   16 263  2  00 

WINRLOW,  F. — Catalogue  of  economic  mollusca.    1883 664  10 

RADIATES. 

AoAssiz,  L.,  and  Fbwkes,  J.  W. — Anatomy  of  Aatrangla  dan«,    1889.  671  |0  75 

Clark,  H.  J.— Lucemarfie  and  their  allies.    1878.    C.  K.  23 242  2  00 

I,  J.  W. — See  Agaeelz  and  Fewkes. 


Baird,  8.  P. — Circular  relating  to  repUlee.    1878.    M.  C.  15 320  | 

DoTJOLAse,  H.  M.— See  Weismann,  August. 

Lucas,  F.  A. — Dinosaurs  or  terrible  lizards.    1902.    R.  1901 1367 

WiiBMARN,  AuousT. — Change  of  the  Mexican  axolotl.    1878.    R.  1877.  401 

Tabbow,  H.  C— Check-llet  of  N.  A.  reptllla  and  batrachta,    1883 G17 


MISCELLANEOUS. 


97 


MISCELLANEOUS. 

Act  to  establish  the  Smithsonian  Inst,  amended  Mar.  12,  1894.   1895. 

Adams,  H.  B. — The  state  and  higher  education.     1891.    R.  1889 

Armstrong,  H.  E. — Place  of  research  in  education.    1896.    R.  1896.. 

BiNET,  Alfred. — Psychology  of  prestidigitation.    1896.    R.  1894 

Brown,  Addison. — Endowment  for  scientific  research.    1893.    R.  1892. 
Fleming,    S. — Time    reckoning   for   the   twentieth    century.     1889. 

R.  1886    

Foster,   Michael. — Growth   of  science   in   the  nineteenth   century. 

1901.    R.   1899 

FouRNiER,  H.,  and  others. — Automobile  races.    1902.    R.  1901 

Fox,  Francis. — Great  Alpine  tunnels.    1902.    R.  1901 

Goods,  G.  B. — Smithsonian  Inst.     History  of  first  half  century  of. 

1897 

Gowland,  W. — Art  of  casting  bronze  in  Japan.    1896.    R.  1894 

Green,  B.  R. — The  Library  of  Congress.    1898.    R.  1897 

Harkness,  William. — Art  of  weighing  and  measuring.  1890.  R.  1888. 
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PHYLOGENY  OF  FUSUS  AND   ITS  ALLIES.* 

BY  AMADEUS  W.  GRABAU. 

INTRODUCTION. 

The  phylogeny  of  Gastropoda  has  received  but  little  attention  from 
students  of  Mollusca,  who  have  either  confined  themselves  to  the  study 
of  faunas,  and  to  specific  description,  or  have  investigated  problems  in 
connection  with  the  ontogeny  of  individual  members  of  one  or  more 
phyletic  series.  Besides  the  classical  memoir  of  Hyatt,  on  the  Tertiary 
species  of  Planorbis  at  Steinheim,  only  two  other  important  works  which 
are  devoted  to  a  study  of  the  serial  development  of  phyletic  groups 
have  come  to  my  notice.  These  are  Koken's  "Entwickelung  der 
Gastropoden  vom  Cambrium  bis  zur  Trias,"  and  an  elaborate  paper 
by  the  countess  Maria  von  Linden,  in  which  she  traces  the  development 
of  several  genera  of  recent  gastropoda  including  Conus,  Valuta  and 
Strombus.  Both  authors  make  use  of  the  successive  types  of  orna- 
mentation of  the  shell,  and  Countess  von  Linden  uses  furthermore 
the  successive  changes  in  the  color  pattern  of  the  shell  as  a  means  of 
establishing  phyletic  relationships. 

The  shells  of  Gastropoda  are  particularly  well  adapted  for  phylo- 
genetic  study,  since  all  the  stages  from  protoconch  to  the  last  stage 
in  the  development  of  the  individual  are  not  only  retained  (provided 
the  specimen  is  perfect),  but  all  of  them  are  usually  visible,  so  that 
the  study  of  the  spire  furnishes  us  with  the  means  of  differentiating 
the  successive  stages  in  the  development  of  any  individual,  which  may 
then  be  correlated  with  the  adult  stages  of  more  primitive  types  of  the 
same  phyletic  series.  It  is  a  noteworthy  fact  that  the  chief  changes  in 
the  gastropod  shell  are  at  the  periphery  and  on  the  shoulder  of  the 
whorl,  or,  in  other  words,  in  those  portions  which  are  nearly  always 
exposed  even  after  the  addition  of  new  whorls.  It  is  thus  usually 
unnecessary  to  break  down  the  shell,  so  as  to  get  at  the  earlier  stages, 
as  must  be  done  with  close-coiled  cephalopod  shells,  when  young 
material  is  not  available.  Thus  a  single  perfect  gastropod  shell  will 
reveal  in  its  superficial  characters  nearly  the  whole  life  history  of  the 
series  to  which  it  belongs. 

In  determining  genetic  boundaries,  the  most  important  shell  feature 
is  the  protoconch.      The  genus  should  represent  a  phyletic  series,  in 

*  Presented  originally  to  the  Faculty  of  Arts  and  Sciences  of  Harvard  Uni- 
versity as  a  partial  fulfillment  of  the  requirements  for  the  degree  of  Doctor  of 

Sciences,  in  May,  1900. 
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which  all  the  members  (species  and  varieties)  are  descended  from 
each  other  or  from  a  common  ancestor  within  the  genus.  From  a 
study  of  the  Fusidae  it  appears  that  the  early  stages  of  the  shell,  ».  e., 
the  protoconch  and  nepionic  stages  of  the  conch,  are  of  the  greatest 
importance  in  this  group,  as  giving  evidences  of  genetic  relationship. 
Parallelism  constantly  crops  out  in  gastropods,  where  it  appears  to 
be  more  frequent  than  in  any  other  group  of  mollusks.  But  paral- 
lelism is  no  guide  to  affinity,  and  hence  grave  mistakes  in  classification 
are  made,  unless  this  fact  is  borne  in  mind.  Parallelism  is  much 
more  patent  in  the  later  stages  of  development  than  in  the  earlier  ones, 
although  it  is  by  no  means  unknown  in  these  latter. 

Two  species  of  gastropods  in  which  the  adult  characters  are 
similar,  but  the  early  characters  dissimilar,  are  undoubtedly  less  closely 
related  than  species  in  which  the  early  stages  are  similar  or  identical, 
and  the  later  stages  diverse.  A  good  example  of  this  is  found  in 
the  so-called  species  of  Fttsus  which  are  found  in  the  Eocene  deposits 
of  the  Gulf  states.  These  appear  to  be  typical  Fusi  as  far  as  the 
adult  form  is  concerned.  Even  the  early  stages  (t.  e.,  the  nepionic  and 
neanic)  are  in  some  cases  not  unlike  those  of  true  Fusi.  But  the 
protoconch  in  one  group  is  like  that  of  Levifusus  or  Pleuroloma 
(Falsifusus) ,  and  in  another  group  it  is  like  that  of  Fulgur,  the 
nepionic  stages  in  this  latter  case  also  being  Fulguroid  {Fulgurofusus) . 
It  is  obvious  that,  in  spite  of  the  similarity  of  adult  characteristics, 
these  species  can  not  be  referred  to  Fusus,  since  the  protoconch  indi- 
cates that  they  belong  to  distinct  phyletic  series,  which  are  more  closely 
related  to  other  genera  than  they  are  to  Fusus  (see  pi,  XVII,  figs. 
5-9,  pi.  XVIII,  fig.  i). 

One  of  the  most  striking  examples  of  error  in  classification  from 
want  of  consideration  of  the  early  stages  of  development  is  found  in 
the  recent  genus  Cyrtulus,  which  by  all  later  authors  is  united  with 
the  Eocene  genus  Clavilithes,  Cyrtulus  being  made  a  synonym.  The 
adult  features  of  the  only  known  species  of  Cyrtulus  are  almost  pre- 
cisely like  those  of  Clai-ilithes  parisiensis  (Mayer-Eymer),  the  type 
of  the  genus  Clavilithes.  This  is  due  to  the  fact  that  both  species 
belong  to  phylogerontic  series  in  which  gerontism  is  expressed  in  the 
manner  most  characteristic  of  gastropods;  namely,  in  the  loss  of  orna- 
mentation as  well  as  the  loss  of  the  characteristic  form,  the  successive 
whorls  becoming  wrapped  about  the  preceding  one  in  such  a  manner 
as  to  obliterate  the  original  outlines,  except  those  of  the  spire  (see  figs. 
13  and  14,  p.  97).  This  is  a  manner  of  growth  eminently  characteristic 
of  Melongena,  and  it  may  well  be  denominated  a  Melongenoid  type 
of  growth.  Such  a  manner  of  growth  appears  in  the  terminal  mem- 
bers of  a  great  many  phyletic  series  of  gastropods,  and  the  uniting  of 
all  such  phylogerontic  terminals  into  a  single  genus  or  even  family,  as 
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is  often  done,  is  an  ignoring  of  the  principles  of  genetic  classification. 
Such  fusion  of  terminals  of  distinct  phyletic  branches  is  responsible 
for  the  fact  that  our  largest  genera,  such  as  Fusus,  Murex,  Pleurototna 
and  others  are  overrun  with  species  of  wholly  foreign  ancestry. 

It  must,  however,  be  emphasized  that  the  protoconch  is  not  to  be 
alone  relied  upon  for  the  determination  of  generic  boundaries.  A 
gastropod  shell  with  a  Fusoid  protoconch  is  not  necessarily  a  Fusus, 
for  it  may  have  passed  beyond  the  Fusus  stage,  as  in  Cyrtulus,  or  be  a 
lateral  branch,  as  in  Aptyxis,  Rhopalithes,  or  Hemifusus.  The  form 
and  other  characters  of  the  adult  shell  must  not  differ  too  widely 
from  those  of  typical  Fusi.  An  example  of  similarity  of  protoconch 
and  early  whorls  between  two  distinct,  though  perhaps  related,  genera, 
which  is  to  be  explained  as  a  case  of  parallelism,  is  found  in  Clavilithes, 
and  certain  species  of  Turbinella  of  the  American  Eocene,  as  noted 
below. 

No  principles  have  thrown  such  light  on  the  relationship  of  mem- 
bers within  a  phyletic  group,  and  on  the  method  of  their  development, 
as  the  law  of  acceleration  annunciated  by  Hyatt  and  Cope,  and  the 
complementary  law  of  retardation  of  Cope.  By  an  application  of 
these  laws  to  genetic  classification,  many  complex  problems  are  solved, 
and  light  is  thrown  on  the  relations  of  the  varieties  and  species  to  each 
other,  and  their  position  in  the  phyletic  series. 

Modification  through  acceleration  in  development  may  be  con-  N(^ 
sidered  as  acting  in  two  ways:  first,  by  condensation,  and,  second,  ' 
by  elimination  of  stages.  Condensation  of  stages  usually  precedes 
elimination  of  stages;  the  stage  in  question  occupying  less  and  less 
space  in  the  development  of  the  individual  and  finally  disappearing 
altogether.  Elimination  may,  however,  occur  without  previous  con- 
densation; such  abrupt  dropping  of  stages  indicating  a  high  degree 
of  acceleration.  All  stages  may  be  equally  condensed  or  some  may 
suffer  condensation  more  than  others.  Again,  condensation  may 
affect  only  certain  structural  characters  of  the  shell,  while  others  suffer 
little  or  no  condensation.  Thus  in  certain  species  of  Clavilithes  the 
shelfless  suture  is  condensed,  making  room  for  the  characteristic  shelf, 
while  some  of  the  other  characters,  such  as  the  round  whorl  and  spirals, 
still  persist.  In  other  words,  some  of  the  later  acquired,  more  special- 
ized characteristics  are  pushed  back  into  earlier  stages,  occurring  side 
by  side  with  characters  of  a  more  primitive  type. 

The  protoconch  stage  in  the  Fusidae  appears  to  be  the  least  affected 
of  all  the  stages  by  the  modifying  forces.  Condensation  appears  to 
a  less  extent  in  this  stage  than  in  any  other.  In  fact,  in  some  of  the 
specialized  Fusidae  an  elongation  of  the  protoconch  is  a  marked  feature. 
On  the  other  hand,  the  protoconch  of  Fusus  is  generally  ornamented 
by  characters  which  in  a  more  primitive  type  are  found  only  in  the 
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couch.  Thus  acceleration  is  indicated  in  the  protoconch  of  the  Fusidx 
by  a  pushing  baclc  and  appearance  upon  its  whorls  of  features  nor- 
mally characteristic  of  the  earliest  or  nepionic  stage  of  the  conch. 

The  degree  of  acceleration  is  indicated  in  the  successive  members 
of  a  group,  by  the  age  at  which  distinctive  features  appear  or  dis- 
appear. Such  features  are  of  different  types  in  different  groups,  but 
they  may  be  classed  under  form  and  ornamentation  of  the  whorls. 
In  general,  the  more  accelerated  a  fusoid  shell  is,  the  earlier  the  change 
from  rounded  to  angular  whorls  is  accomplished,  and  the  sooner  inter- 
calated spirals  make  their  appearance.  This  is  progressive  acceleration. 
In  regressive  types,  acceleration  is  indicated  by  the  early  disappearance 
of  ribs,  of  the  peripheral  angulation,  and  finally  of  the  spirals. 

The  spirals  or  revolving  striK  are  of  especial  significance,  as  indi- 
cative of  the  degree  of  acceleration  which  the  individual  has  attained. 
They  may  be  divided  into  two  groups,  primary  and  post-primary. 
The  first  group  makes  its  appearance  more  or  less  abruptly,  especially 
in  Fiisus,  where  three  or  four  spirals  suddenly  appear  at  the  beginning 
of  the  nepionic  stage.  In  other  gastropods,  these  spirals  may  begin 
as  a  single  one,  increasing  by  the  appearance  of  new  ones  on  either 
side.  This  method  of  increase  may  be  designated  as  exogenous,  the 
new  spirals  appearing  outside  of  the  older  ones;  that  is,  between  the 
sutures  and  the  spiral  next  to  it.*  The  second  group  has  an  endogen- 
ous manner  of  growth,  the  new  spirals  always  becoming  intercalated 
between  the  older  ones.  Secondary  spirals  appear  between  the  primary 
ones,  and  tertiary  between  the  primary  and  secondary.  Sometimes 
spirals  of  a  fourth  or  fifth  and  even  of  a  higher  cycle  appear.  From 
the  method  of  appearance  in  the  individual  shell  we  can  formulate  the 
general  law  that  species  of  a  group  in  whicli  primary  spirals  alone 
exist,  are  more  primitive  than  those  in  which  spirals  of  a  higher  cycle 
occur;  and  that  in  general,  the  higher  the  cycle  of  intercalated  spirals, 
the  more  specialized  or  accelerated  has  the  individual  become. 

Another  feature  by  which  we  can  measure  the  degree  of  accelera- 
tion is  the  posterior  canal,  and  the  accompanying  subsutural  band  or, 
in  some  cases,  the  sutural  shelf  or  terrace.  The  posterior  canal  is  of 
the  nature  of  a  notch,  at  the  point  where  the  outer  lip  joins  the  body- 
whorl.  ITiis  notch,  weakly  or  not  at  all  developed  in  the  adult  of 
primitive  species,  appears  earlier  and  earlier  in  the  successively  accel- 
erated types,  and  becomes  more  and  more  pronounced  in  the  adult. 


"  It  must  be  borne  in  mind  that  only  below  the  upper  suture  on  any  whorl  can 
we  see  the  true  edge  of  the  shell,  except  on  the  body  whorl.  New  spirals  will 
therefore  be  seen  next  to  the  upper  suture  only,  as  we  trace  their  development  in  jm 
adult  shell,  while  the  new  i'pirals  which  appear  on  the  lower  border  of  the  whorl 
— t.  e.,  what  was  once  the  spindle  of  the  body- whorl— -are  covered  up  by  the  suc- 
ceeding whorls  except  in  the  ease  of  the  very  last  one. 
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In  extremely  accelerated  or  specialized  t\'pes,  such  as  Clainlithes  and 
Cyrtulus,  the  posterior  canal  is  so  strong  and  broad  that  instead  of  the 
simple  revolving  subsutural  band,  which  marks  its  existence  in  the 
whorls  of  more  primitive  species,  a  broad  and  pronounced  sutural  shelf 
appears.  In  certain  gastropods,  though  rarely,  if  ever,  in  Fusus,  the 
posterior  canal  becomes  separated  from  the  body-whorl,  which  re- 
sults in  the  formation  of  a  pronounced  sutural  canal  like  that  of 
Sycotypus  canaliculatus  and  other  species. 

The  long  anterior  canal  of  the  Fusidae  which  is  the  continuation 
of  the  aperture  into  the  spindle  and  the  columellar  portion  of  the 
spindle  are  usually  of  a  fairly  constant  type  in  this  group,  the  modifi- 
cations being  mainly  in  the  length  and  the  relative  slendemess  as  well 
as  in  the  straightness  of  this  portion  of  the  shell.  Spirals  of  several 
cycles  are  almost  always  found  on  the  spindle.  In  some  phylogerontic 
types,  and  in  certain  old-age  individuals,  the  inner  lip  becomes  separated 
from  the  columella  of  the  spindle  and  a  slit-like  umbilication  is 
produced. 

The  Fusidae  as  a  group  are  highly  accelerated,  and  near  the  acme 
of  development.  Primitive  types  are  uncommon,  except  in  the  Eocene, 
and  even  there  regressive  species  appear.  The  majority  of  species 
have  attained  the  acme  of  development  for  the  group,  many  of  them 
reaching  it  while  still  young.  This  group  is  therefore  uncommonly 
well  supplied  with  phylogerontic  types,  and  there  is  scarcely  a  specific 
or  varietal  series  which  does  not  have  its  degraded  forms.  Fusus 
colus,  the  type  of  the  genus,  is  itself  a  regressively  accelerated  type,  in 
which  the  characteristic  acmatic  features  have  nearly  disappeared  in 
the  adult.  Excessive  degradational  acceleration  is  seen  .in  Cyrtulus, 
Clavilithes  and  similar  genera. 

In  the  present  paper,  the  following  genera  of  Fusoid  shells  are 
described :  Fusus,  Aptyxis,  Falsifusus,  Fulgurofusus,  Heilprinia, 
Euthriofusus,  Cyrtulus,  Clavello fusus,  Claznlithes,  Rhopalithes,  and 
Cosmolithes,  I  have  studied  all  available  species  of  these  genera  and 
I  believe  that  with  few  exceptions  they  have  been  referred  to  their 
approximate  positions  in  their  respective  phyletic  series.  Of  the 
above  genera,  Fusus  and  Claznlithes  are  the  only  ones  generally  recog- 
nized, the  species  of  the  others  being  referred  to  one  or  the  other  of 
these  two,  or  to  Fasciolaria.  Cyrtulus  and  Aptyxis  have  been  re- 
stored to  their  original  generic  rank.  Euthriofusus  has  recently  been 
proposed  by  Cossman  for  Fusus  burdigalensis.  The  other  genera  are 
new.  Of  the  numerous  species  generally  referred  to  Fusus,  consider- 
ably less  than  one  third  actually  belong  to  that  genus,  and  most  of 
these  are  described  below.  Other  species,  of  which  good  illustrations 
have  been  published,  are  also  noted,  while  a  number  of  other  species 
not  here  included,  will  on  close  study  undoubtedly  prove  congeneric 
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with  Fusus.  No  new  genera  are  here  proposed  for  species  eliminated 
from  Fusus,  with  few  exceptions,  though  this  will  be  necessary  for  a 
large  proportion  of  them. 

No  researches  in  the  phylogeny  of  invertebrates,  as  revealed  by 
the  hard  parts,  can  be  carried  on  at  the  present  time  without  a 
recognition  of  the  monumental  work  accomplished  in  this  department 
by  the  late  lamented  Professor  Alpheus  Hyatt.  His  researches  have 
paved  the  way  for  future  investigators,  and  none  can  work  in  this 
field  without  acknowledging  themselves  his  pupils.  The  writer  has 
had  the  great  good  fortune  to  carry  on  a  part  of  his  investigations 
under  circumstances  which  admitted  of  ready  discussion,  with  Pro- 
fessor Hyatt,  of  many  important  points,  and  the  cordial  interest  and 
attention  which  Professor  Hyatt  gave  to  this  work  are  among  the 
many  pleasant  memories  associated  with  that  best  of  teachers  and 
friends.  In  Professor  R.  T.  Jackson,  of  Harvard  University,  the 
writer  has  had  a  constant  adviser,  critic,  and  helpful  sympathizer,  and 
his  invaluable  aid  in  these  directions  are  gladly  and  freely  acknowl- 
edged. The  writer  is  also  indebted  to  Professor  Jackson  for  assistance 
in  the  supply  of  material  for  study,  as  well  as  for  many  other  courtesies. 

The  work,  begun  in  1898,  was  carried  on  in  the  Palaeontological 
laboratory  of  Harvard  University,  and  in  various  museums.  Foremost 
among  the  latter  is  the  Museum  of  Comparative  Zoology  at  Cambridge, 
Mass.*  The  writer  is  greatly  indebted  to  Dr.  W.  M.  Mc  Wood  worth, 
assistant  in  charge  of  the  Museum,  for  permission  to  study  the  fine 
series  of  Tertiary  Fusidae  especially  from  European  localities,  which 
are  contained  in  that  museum,  and  which  in  extent  and  importance 
are  second  to  none  in  this  country.  To  Dr.  Walter  Faxon,  curator 
of  the  department  of  recent  mollusca,  in  the  same  museum,  thanks  and 
acknowledgements  are  due,  for  opportunity  to  study  the  extensive 
series  of  recent  Fusidse  under  his  charge,  as  well  as  for  many  courtesies 
shown  during  the  prosecution  of  the  studies.  The  use  of  the  collection 
of  the  Boston  Society  of  Natural  History f  was  granted  by  Professor 
Hyatt  the  curator.  The  writed  spent  two  weeks  in  Washington, 
studying  the  collections  at  the  Smithsonian  Institution,  and  he  wishes 
Jto  make  grateful  acknowledgements  of  the  numerous  kindnesses  shown 
him  by  Dr.  W.  H.  Dall,  the  curator  of  the  department  of  molluscs,  and 
by  the  members  of  his  staff.  From  Mr.  Chas.  T.  Simpson  and  Dr. 
T.  W.  Vaughan  the  writer  received  many  courtesies  and  much  as- 
sistance. Through  the  kindness  of  Dr.  Dall  we  have  been  enabled  to 
figure  the  protoconchs  of  Falsifusus  meyeri  and  Hcilprinia  caloosacnsis. 

At  the  Johns  Hopkins  University  in  Baltimore,  the  writer  was 
given  the  opportunity  to  examine  the  Tertiary  Fusoid  shells  in  the 

*  Referred  to  as  M.  C.  Z.  in  citation  of  localities,  etc. 
t  Referred  to  as  B.  S.  in  the  citation  of  localities,  etc. 
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collection  of  that  institution,  and  to  Professor  W.  B.  Clark  and  Dr. 
George  C.  Martin  acknowledgments  are  hereby  made. 

At  Philadelphia  the  writer  was  granted  every  opportunity  to  study 
the  extensive  collections  of  recent  and  fossil  Fusidae  at  the  Academy 
of  Natural  Sciences,  and  the  Wagner  Free  Institute  of  Science.  To 
the  officers  of  these  institutions,  particularly  to  Professor  H.  A.  Pills- 
bry,  and  to  Dr.  Chas.  W.  Johnson  acknowledgments  and  thanks  are 
herewith  tendered.  To  the  Academy  we  are  also  indebted  for  the 
loan  of  specimens  from  which  many  of  the  illustrations  of  plates 
XVII  and  XVIII  are  made.  To  the  Wagner  Free  Institute  we  are 
indebted  for  the  loan  of  the  original  drawings  of  figs,  ii  and  12. 
The  original  drawings  of  figs.  4,  9,  10,  and  17  were  loaned  by 
Professor  G.  D.  Harris,  of  Cornell  University.  The  free  use  of 
the  collections  of  the  American  Museum  of  Natural  History  were 
granted  by  Professor  R.  P.  Whitfield  and  Dr.  L.  P.  Gratacap,  curators 
respectively  of  palaeontology  and  of  recent  mollusca,  and  to  these 
gentlemen  thanks  are  due.  The  collections  of  the  palaeontological 
department  of  Columbia  University  also  contain  a  valuable  series  of 
recent  and  Tertiary  Fusidae.  Other  acknowledgements  are  due  to 
the  Buffalo  Society  of  Natural  Sciences,  the  Massachusetts  Institute 
of  Technology  and  to  many  friends  for  the  loan  of  specimens.  To 
Miss  Elvira  Wood,  of  Washington,  formerly  Instructor  in  Palaeontology 
in  the  Massachusetts  Institute  of  Technology,  the  writer  is  greatly 
indebted  for  the  care  and  skillful  labor  she  has  bestowed  on  the  difficult 
figures  of  the  protoconch$  and  early  conch  stages  shown  in  plates  XVII 
and  XVIII,  as  well  as  the  original  figures  in  the  text. 

DESCRIPTION  OF  GENERA  AND  SPECIES,  WITH  A  DIS- 
CUSSION  OF  THEIR  GENETIC  RELATIONSHIPS. 

A. 

The  Genus  FUSUS  Bruguiere. 

The  genus  Fusus  is  credited  by  Fisher  and  Cossmann  to  Klein 
(1753)  ;  by  Agassiz  and  Scudder  to  Bruguiere  (1791),  and  by  Tryon 
and  others  to  Lamarck  (1799).  Chemnitz  in  1780  and  later  applied 
the  name  to  the  description  of  his  species  without  however  char- 
acterizing it  generically.  Bruguiere  in  1791,  in  the  Encyclopedie 
Methodique  described  the  genus,  including  in  it  those  species  of  the 
Linnaean  genus  Murex,  which  have  a  fusoid  form.  Lamarck  restricted 
the  genus  by  retaining  in  it  only  those  shells,  which  were  characterized 
by  a  fusoid  or  spindle-shaped  form,  a  long  canal,  an  absence  of  varices, 
and  an  absence  of  columellar  plaits.  Schumacher  in  181 7  and  Swain- 
son  in  1840  still  further  restricted  the  genus,  the  former  naming  as  the 
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type  species,  the  Murex  coins  of  Linne.  Later  authors  have  generally 
tended  to  greater  restriction  of  the  genus,  by  elimination  of  non-char- 
acteristic species,  though  some  have  attempted  to  extend  again  the 
meaning  of  the  term. 

In  all  the  characterization  of  the  genus,  the  form  has  been  consid- 
ered as  of  paramount  importance.  While  it  is  true  that  no  species 
which  have  not  a  true  fusoid  form  can  be  relegated  to  this  genus,  it 
is  also  true  that  numerous  species  have  a  fusoid  form  which  are  not 
genetically  related  to  Fusus,  and  hence  can  not  be  placed  in  that  genus. 
The  only  true  guide  to  relationship  in  this  as  in  all  cases,  must  be  found 
in  the  development  of  the  individual,  t.  c,  its  ontogeny,  and  its  relation 
to  that  of  the  members  of  its  group,  t.  e,,  its  phyletic  relation.  For  this 
purpose  the  earliest  whorls  and  particularly  the  protoconch  are  of  the 
greatest  import,  and  nq  species  which  does  not  show  a  protoconch  sim- 
ilar to  that  of  Fusus  coins,  the  type  of  the  genus,  can  be  relegated  to 
Fusus,  On  the  other  hand,  there  are  species  of  gastropods  (Hemifusus, 
Rhopalithes,  etc.)  which  have  a  Fusus  protoconch,  thus  evidencing  an 
unmistakable  relationship  to  Fusus,  but  their  form  forbids  that  they 
be  included  under  this  genus.  Thus  the  genus  becomes  still  more 
restricted,  and  very  many,  perhaps  most,  of  the  species  which  Lamarck 
and  some  subsequent  authors  included  in  it  must  be  removed  to  other 
genera. 

The  Protoconch  of  Fusus. 

The  protoconch  of  Fusus  is  distinctive,  and  has  been  observed  in 
the  following  twenty-one  recent  and  Tertiary  species: 

F.  porrectus,  F,  colus,  F,  fwvcc-hollandue, 

F,  aciculatiis,  F.  tubcrculatus,  F,  longirostris, 

F.  acuminatus,  F.  distans,  F.  marmoratus, 

F,  aspcr,  F,  clostcr,  F,  brasilicnsis, 

F.  hcnekeni,  F.  diipctit-thouarsii,  F.  rostratus, 

F.  eucosmius,  F.  irregularis,  F.  hrcdce, 

F.  turriculus,  F.  ambusfus,  F.  carinatus. 

The  protoconch  is  seldom  preserved  in  recent  shells.  This  is 
chiefly  due  to  carelessness  of  collectors,  who  do  not  protect  the  apices 
of  the  shells  properly,  and  to  the  deplorable  habit  which  many  col- 
lectors have  of  treating  their  shells  with  acids,  thus  destroying  the 
finer  characters  of  the  apex.  In  spite  of  this  unfavorable  condition 
of  most  collections,  the  protoconch  has  been  seen  in  so  many  individuals 
of  the  above-named  species  that  no  doubt  exists  in  my  mind  of  its 
relative  constancy  of  form  and  characters. 

The  protoconch  generally  consists  of  one  and  a  half  volutions,  but 
may  be  somewhat  shorter  or  longer.  No  case  has  been  observed  in 
which  the  protoconch  consists  of  as  few  as  one  volution,  and  only  one 
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(F,  longirostris)  in  which  it  consists  of  as  many  as  two  volutions.* 
The  first  whorl  is  smooth,  obliquely  erect,  and  rather  prominent,  the 
apical  end  convex  and  large.  The  diameter  just  below  the  apex  is 
but  slightly  less  than  that  at  the  end  of  the  first  volution.  The  en- 
largement of  the  remaining  portion  of  the  protoconch  is  also  very 
slight,  the  shell  thus  having  the  appearance  of  having  a  swollen  or 
apical  whorl.  The  last  half  of  the  protoconch  is  marked  by  fine 
vertical  riblets,  which  are  either  closely  crowded  or  separated  by  inter- 
spaces having  from  two  to  three  times  the  width  of  the  riblets.  In 
rare  cases  are  the  interspaces,  and  still  more  rarely  the  riblets  marked 
by  visible  revolving  lines  or  "  spirals,"  though  such  lines  of  excessive 
tenuity  and  visible  only  in  the  young  shell  may  be  present. 

The  protoconch  generally  ends  abruptly  with  a  varyx,  which  some- 
times is  a  riblet  scarcely  more  prominent  than  the  other  riblets  on  the 
protoconch,  or  again  is  a  strong  rounded  vertical  ridge,  two  or  three 
times  the  width  of  the  normal  riblets  of  the  protoconch.  The  orna- 
mentation of  the  nepionic  shell  begins  abruptly,  commonly  in  the  form 
of  spirals  and  rounded  vertical  ribs. 

These  peculiarities  of  the  protoconch  of  Fusus  stamp  this  genus 
as  a  remarkably  accelerated  type.  Ordinarily  in  gastropods  no  orna- 
mentation is  shown  on  the  protoconch,  though  Fustis  is  by  no  means 
the  only  one  in  which  it  occurs.  Some  of  the  other  genera  with 
ornamented  protoconch  will  be  mentioned  below,  but  so  far  as  my 
observations  extend,  the  number  of  genera  with  such  markedly  dif- 
ferentiated protoconchs  is  comparatively  few.  In  Falsifusus  and 
in  many  species  commonly  referred  to  Latirus,  Fleurotomaria  and 
other  related  genera,  the  apical  end  is  highly  ornamented  in  the  later 
stages,  but  this  ornamented  portion  merges  into  what  is  clearly  a 
portion  of  the  shell  itself.  It  is  therefore  somewhat  doubtful  whether 
the  ornamented  subapical  whorls  of  these  shells  are  a  part  of  the 
protoconch  or  whether  they  represent  a  part  of  the  nepionic  shell. 
The  same  is  true  of  other  shells,  in  which  the  ornamented  portion  im- 
mediately succeeding  the  smooth  portion  may  represent  the  nepionic 
shell  instead  of  the  protoconch.  In  Fusus,  however,  the  protoconch 
ends  abruptly,  there  being  a  sharp  line  of  demarkation  between  the 
two,  and  the  junction  is  furthermore  accentuated  by  the  development 
in  most  cases,  of  a  distinct  varix.  Similar  characteristics  occur  in 
Hemi fusus,  the  ribbed  portion  of  the  protoconch  being  in  this  genus 
extended,  so  as  to  complete  two  volutions,  f 


♦The  term  volution  is  employed  throughout  this  paper  to  denote  a  com- 
plete revolution  of  the  shell,  the  beginning  and  termination  of  the  volution  being 
in  the  same  line,  the  one  above  the  other.    The  term  whorl  is  used  in  a  less 
precise  manner,  being  employed  as  it  usually  is  in  conchology. 
t  Grabau.  Am.  Nat.,  vol.  XXXVI,  p.  921,  fig.  5. 
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We  know  so  far  of  only  a  few  genera  which  show  greater  accelera- 
tion in  the  protoconch  than  is  shown  by  Fusus.  One  of  these  is  the 
Fasciolarioid  genus  Heilprinia,  of  which  Fusus  caloosccnsis  Heilprin, 
is  the  type.  In  this  the  ornamentation  extends  to  within  a  very  short 
distance  of  the  apex,  which  is  minute.  (Plate  XVIII,  fig.  5.)  In  this 
genus,  however,  no  definite  line  is  drawn  between  protoconch  and 
conch.  Falsifusus  (?)  apicalis  has  another  remarkably  accelerated 
protoconch  which,  unlike  that  of  Heilprinia,  terminates  abruptly.  The 
apex  of  this  species,  however,  is  smooth  as  in  the  t>T)ical  members  of 
the  genus  Falsifusus  (see  pi.  XVIIL  fig.  2). 

The  Conch  of  Fusus. 

In  all  the  normal  species  of  Fusus  the  nepionic  shell  is  at  first 
round-whorled,  round-ribbed,  and  furnished  with  simple  uniform  re- 
volving stria;  or  spirals.  In  a  few  highly  accelerated  species,  this 
type  of  nepionic  whorl  is  crowded  out,  its  place  being  taken  by  a  later 
angular-whorled  type.  Nearly  always,  however,  in  such  cases,  the 
characteristic  round  whorl  is  indicated  in  that  portion  of  the  conch 
immediately  succeeding  the  protoconch,  even  though  it  may,  and  often 
does  comprise  only  the  merest  fraction  of  a  volution. 

The  angulation  of  the  whorls  is  brought  about  by  the  relative  ex- 
cessive growth  of  one  or  more  of  the  central  spirals  of  the  whorls.  At 
first  the  three  central  ones  are  about  equally  strong  and  they  may  re- 
tain this  subequality  for  a  number  of  volutions.  Sometimes  the  lower 
spiral  is  covered  by  the  upper  edge  of  the  succeeding  volution,  in  which 
case  the  appearance  of  a  bicarinate  central  portion  is  given.  A  true 
bicarination  is  due  to  the  suppression  of  one  of  the  three  central 
spirals,  in  favor  of  the  other  two  (Fusus  dupctit-thouarsii) ,  Event- 
ually, however,  in  nearly  all  cases,  the  multicarinate  aspect  gives  way 
to  a  unicarinate  one,  in  which  one  spiral,  usually  the  central  one, 
becomes  stronger  than  the  others.  In  Fusus  torcumus,  and  some  other 
species,  however,  the  multicarinate  feature  is  retained  in  the  adult. 
The  ribs  coincidently  fade  away  towards  the  sutures  ;they  remain  strong 
only  on  the  angulation  where  they  commonly  give  rise  to  nodulations, 
which  may  be  rounded  or  vertically  flattened  in  various  degrees,  even 
to  pointedness.  This  condition  may  continue  to  the  end,  or  it  may 
become  further  mo<lified  by  the  total  disappearance  of  the  ribs,  and 
with  them  the  nodules.  Finally  the  angulation  disappears,  the  whorl 
thus  again  becoming  rounded,  though  now  without  ribs.  The  ribs 
occasionally  reappear  in  the  final  stages.  The  spirals  remain  simple 
only  in  the  most  primitive  species;  in  all  others  they  are  fortified  by 
intercalations  at  a  varying  age,  according  to  the  species,  of  secondary 
spirals.  Often  tertiary  and  higher  series  occur.  Occasionally  in 
certain  species  a  strong  spiral  may  become  reinforced,  by  the  ap- 
pearance of  fine  revolving  lines  on  its  side. 
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In  all  typical  species  the  last  whorl  is  abruptly  contracted  below, 
and  continued  in  a  long  spindle  which  is  excavated  into  a  long  and 
slender  anterior  canal,  the  forward  prolongation  of  the  aperture.  The 
columellar  lip  is  always  smooth  but  lirae  are  common  on  the  interior  of 
the  outer  lip. 

In  old  individuals,  or  phylogerontic  species,  a  more  or  less  strong 
posterior  canal  is  formed,  which  is  the  result  of  the  upreaching  of  the 
upper  portion  of  the  last  whorl  onto  the  preceding  whorl.  Externally 
this  canal  is  indicated  by  a  vertical,  subsutural  revolving  band,  the 
occurrence  of  which  may  generally  be  taken  as  an  indication  of  accelera- 
tion in  development. 

The  species  of  Fusus  are  generally  but  little  colored,  though  the 
apical  portion  and  the  spindle  are  often  uniformly  brown.  Dark 
chestnut-colored  spots  are  frequently  seen  between  the  tubercles  on 
the  periphery  of  the  volution,  and  these  fade  out  upward  and  down- 
ward. A  periostracum,  with  rather  strong  bristles  at  the  intersection 
of  spirals  and  growth  lines,  covers  the  shell  when  fresh. 

Type:  Murex  coins  Linne. 

Range:   Eocene  to  present. 

Distribution:   Nearly  all  tropical  and  subtropical  seas. 

I.     EOCENE   SPECIES    OF   FUSUS. 
A.     Species  of  the  London  and  Hampshire  Basins. 

FUSUS  PORSECTUS  (SoUnder). 

(Plate  I,  figs.  5,  II,  12.) 

1766.  Murex  porrectus  Solander,  Foss.  Hants.  (Brander),  p.  21,  pi.  11,  fig.  36. 
1818.  Fusus  rugosus  Sowerby   (non  Lamarck),  Min.  Conch.,  vol.  Ill,  pi.  274, 
figs.  8  and  9. 

The  original  description  and  illustration  of  this  species  leaves  some 
doubt  as  to  the  exact  characters  of  the  species,  which  can  only  be 
settled  by  reference  to  the  type  specimen.  However,  the  shells  here 
identified  with  this  species  have  characters  which  separate  them  from 
the  British  representatives  of  F.  aciculatus,  its  nearest  allies. 

The  protoconch  of  this  species  is  obliquely  erect,  with  the  apex 
invested  by  the  second  whorl  (fig.  i).  It  is  smooth  for  about  a 
volution  and  a  third,  after  which  it  is  ornamented  by  rather  distant 
smooth  vertical  riblets,  which  extend  from  suture  to  suture.  The 
protoconch  terminates  abruptly  after  something  over  a  volution  and  a 
half.  The  ribs  and  spirals  of  the  conch  appear  as  abruptly.  The 
whorls  are  rounded  and  separated  by  deeply  impressed  sutures  which 
give  the  whorls  the  appearance  of  resting  loosely  one  upon  the  other. 
The  ribs  are  rounded  and  strongly  cancellated  by  the  spirals,  of  which 
there  are  four  or  five  at  the  beginning  of  the  conch.     This  is  the  most 
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primitive  condition  yet  obtained  in  the  conch  of  a  true  Fusi4s.  In  the 
succeeding  stages  of  development,  the  shells  of  this  species  are  scarcely 
modified.  Several  additional  spirals  appear  between  the  upper  suture 
and  the  spiral   next  to   it.      One  of  tlie   central   spirals  is   slightly 

strengthened  in  the  adult  stage  is  some  speci- 
mens, suggesting  a  central  carination.  This 
incipient  carination  is  scarcely  noticeable  in 
the  majority  of  specimens  which  are  referable 
to  this  species.  The  interspaces  between  this 
central  spiral  and  that  on  either  side  of  it 
are  broader  than  those  between  other  spirals. 
On  the  body-whorl  of  a  large  specimen  (PI. 
I,  fig.  ii)  there  are  three  uniform  and 
Fig.  I.  F,  porrectus,  equidistant  spirals  on  either  side  of  the  cen- 
showing  protoconch  and  tral  one.  Above  the  upper  set  of  three 
early  conch  whorls.  En-  spirals,  next  to  the  suture,  two  additional  new 
liiM^  spirals    have    appeared.       Below    the    three 

lower  spirals  occurs  a  broad  interspace,  and 
below  that  the  spirals  of  the  spindle.  These  are  very  oblique,  diverge 
strongly  and  are  early  supplemented  by  secondary  spirals,  intercalated 
between  the  primary  ones.  In  the  preceding  whorls,  the  first  or 
uppermost  of  the  spirals  of  the  spindle  appears  just  below  the  suture 
of  the  overlying  whorls.  The  costae  become  flattened  on  top  in  the 
adult.  They  are  strong  and  slightly  narrower  than  the  interspaces 
separating  them.  The  strengthened  median  spiral  is  not  always  in 
the  center  of  the  whorl.  Frequently  it  is  somewhat  above  the  center, 
indicating  that  increase  in  breadth  of  whorl  with  continued  growth 
was  less  on  the  suture  side  than  on  the  side  of  the  spindle. 

In  accelerated  individuals  of  this  species  intercalated  spirals  appear 
occasionally.  These  arise  in  the  broader  interspace  above  the  spirals 
of  the  spindle,  and  thus  appear  on  the  lower  part  of  the  body-whorl. 
A  specimen  from  Hampshire,  62  mm.  long,  has  the  intercalated  spirals 
in  the  penultimate  whorl. 

In  some  of  the  specimens  from  Hampshire,  there  are  only  two 
spirals  on  the  body  of  the  whorl,  below  the  central  carinated  one; 
a  condition  eminently  characteristic  of  F,  aspcr  Sowerby.  These 
may  represent  transitional  forms. 

Localities:  Barton  Cliff  (M.  C.  Z.  1402);  Hordle  Cliff,  London 
clay  (M.  C.  Z.  1400)  ;  Barton  Beds,  Hampshire  (Stud.  Pal.  Coll.  Harv. 
Univ.  120). 

Horizon:  I-ondon  Clay,  Barton  Beds. 

This  species  is  among  the  most  primitive  of  the  genus  yet  discov- 
ered. It  retains  the  normal  nepionic  characters  of  the  genus  through- 
out life  with  scarcely  any  modifications. 
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FUSUS  ACICULATUS  Lamarck. 

(Plate  I,  figs.  3  and  4;  connecting  form  pi.  I,  fig.  6.) 
1818.  Fusus  aciculatus  Lam'k,  Sowerby,  Mineral  Conchology,  vol.  III. 

This  species  is  typically  developed  in  the  Paris  Basin  only.  In 
the  British  Eocene,  however,  occur  individuals  Which  approach  this 
species  very  closely,  and  which  are  generally  identified  with  it.  A 
complete  series  of  specimens  may  be  selected,  connecting  F,  porrectus 
with  typical  F.  aciculatus,  showing  their  close  genetic  relation.  As  the 
young  F,  aciculatus  has  the  characters  of  F.  porrectus,  is  is  evident 
that  the  former  is  a  descendant  of  the  latter.  The  perfect  gradation 
in  characters  which  is  to  be  expected  in  a  complete  series  has  led 
some  authors  to  unite  the  two  species.  As  will  be  shown  later,  the 
Parisian  specimens  are  distinguishable  from  their  British  allies  by 
their  more  pronounced  ornamentation.  Whether  we  call  these  distinct 
species,  or  merely  varieties,  is  of  no  moment,  as  long  as  we  recognize 
the  difference  between  the  two  and  the  different  degrees  of  develop- 
ment each  has  attained.  By  retaining  the  distinct  names,  we  are  able 
readily  to  demarkate  the  various  steps  in  the  evolution  of  this  particular 
group. 

A  similar  series  of  connecting  specimens  between  the  British  repre- 
sentative of  Fusus  aciculatus  and  Fusus  asper  may  be  found,  though 
the  characteristics  of  the  latter  are  always  very  pronounced. 

The  following  are  the  characteristics  of  the  British  representatives 
of  this  species : 

The  protoconch  is  smooth  and  obliquely  elevated  in  the  first  volu- 
tion, the  second  having  strong  smooth  vertical  riblets.    It  ends  abruptly 

with  a  slight  varix. 

The  conch  is  characterized  in  its  nepionic  stage  by  the  normal 

roimd  whorl  with  rounded  strong  vertical  ribs,  separated  by  interspaces 
which  are  wider  than  the  ribs.  They  are  ornamented  by  revolving 
lines  or  spirals,  which  are  well  marked  on  the  ribs  but  produce  no 
tubercles  or  spines.  This  primitive  character  continues  with  scarcely 
any  modifications  through  the  succeeding  stages  of  the  conch  in  F, 
porrectus,  which  thus  exemplifies  a  degree  of  development  in  which  the 
adult  shell  has  not  passed  beyond  the  normal  characteristics  of  the 
nepionic  stage  of  the  genus. 

In  the  specimens  which  lead  to  the  present  species,  however,  a 
slight  modification  which  is  clearly  an  advance,  judging  from  the 
normal  order  of  development  in  more  highly  differentiated  species, 
occurs  in  the  adult  stage.  This  consists  of  a  slight  strengthening  of 
the  central  spiral,  which  dimly  suggests  a  carination  such  as  is  char- 
acteristic of  most  species  of  the  genus.  The  spirals  are  commonly 
uniform  and  equidistant,  except  near  the  upper  suture,  where  new  ones 
make  their  appearance,  which  are  of  course  at  first  thinner  and  nearer 
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together.  When  one  of  the  spirals  becomes  stronger  on  the  center  of 
the  whorl,  it  generally  leaves  three,  rarely  four,  and  more  rarely  still 
two  spirals  on  the  shoulder  above  it.  Assuming  that  the  strengthened 
spiral  is  in  all  cases  the  same  one  in  the  same  species  (presumably  the 
first  spiral  to  appear,  if  we  could  trace  them  back  to  their  beginning), 
the  suggestion  presents  itself  that  those  shells  of  the  same  species,  in 
which  only  two  spirals  lie  between  the  strengthened  spiral  and  the 
suture  in  the  adult  individual  are  more  primitive  than  those  in  which 
three  appear,  and  both  are  more  primitive  than  those  in  which  four 
appear.  This  is  suggested  by  the  fact  that  in  the  shell  with  four 
spirals  above  the  carina  (i.  e,,  the  central  stronger  spiral)  in  the  adult, 
there  arc  only  three  in  an  earlier  stage,  above  this  same  spiral,  whether 
strengthened  or  not,  and  in  a  still  earlier  stage  only  two.  If  we  go 
back  far  enough,  only  a  single  spiral  would  probably  appear  between 
that  which  is  strengthened  later  on,  and  the  upper  suture. 

The  shoulder  above  the  strengthened  spiral  or  carina  is  always 
convex  in  this  species,  and  never  becomes  flattened  or  in  any  other 
way  accentuated,  except  by  the  appearance  of  the  carina.  The  ribs 
extend  uniformly  from  suture  to  suture,  diminishing  but  slightly  as 
they  approach  the  upper  one. 

Another  modification  of  the  primitive  type  on  specimens  which 
are  included  within  the  species  is  found  in  the  accentuation  of  the 
spirals  upon  the  ribs,  thus  producing  a  subnodose  or  subspinulose  inter- 
section. This  is  a  feature  eminently  characteristic  of  specimens  of  this 
species  in  the  Paris  Basin,  from  which  the  type  of  Lamarck  was  de- 
rived. It  also  suggests  the  British  ¥ ,  asper,  in  which  this  feature  is 
strongly  developed. 

Below  the  center  of  the  whorl,  and  just  below  the  suture,  is  a 
broader  interspace  than  elsewhere  on  most  adult  specimens  of  this 
species.  This  space,  lying  between  two  primary  spirals,  has  in  a  few 
of  the  more  accelerated  individuals  an  intercalated  secondary  spiral 
in  the  ephebic  stage.  This  feature  might  occur  in  an  unaccelerated 
but  extremely  long  lived  and  vigorous  individual,  after  the  normal 
adult  stage  is  passed.  In  a  single  specimen  intercalated  spirals  have 
been  observed  on  other  parts  of  the  whorls,  but  these  intercalations 
disappear  again,  before  the  shell  has  reached  the  adult  stage. 

Localities:  Barton  cliff  (M.  C.  Z.  1401,  1403)  ;  Hordle  cliff  (M. 
C.  Z.  1407,  2yy2>7)  J  London  clay,  no  loc.  (M.  C.  Z.  1406)  ;  Muddiford 
Harts  (M.  C.  Z.  27736). 

Horizon:  Eocene. 

Two  shells  from  Muddiford  Harts  are  the  most  accelerated  indi- 
viduals of  this  species  which  have  come  to  my  notice.  They  have  four 
and  five  spirals  respectively  on  the  shoulder  above  the  carina,  while 
the  more  advanced  of  the  two  has  two  intercalated  spirals  in  the  broad 
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interspiral  space  on  the  under  side  of  the  whorl,  which  is  generally 
free  from  spirals. 

FUSUS  ACUMINATUS  Sowerby. 

(Plate  I,  figs,  I,  2.) 

1766.  Murex  porrectus  Solander  (pars.),  Foss.  Hants.,  fig.  36. 

1821.  Fusus  acuminatus  Sowerby,  Min.  Conch.,  vol.  IV,  p.  131,  pi.  274. 

1821.  Fusus  aciculatus  Sowerby,  Min.  Conch.,  vol.  IV,  corrigenda. 

This  name  deserves  to  be  revived  for  the  species  originally  de- 
scribed under  it  by  Sowerby.  His  description  on  page  131  of  his 
Mineral  Conchology  fits  well  the  specimens  here  figured  and  described 
under  this  name.  Solander's  Murex  porrectus,  fig.  36,  in  Brander's 
Fossilia  Hantsoniensis  which  is  cited  by  Sowerby  as  an  example  of 
this  species,  is  a  good  illustration.  In  the  corrigenda  to  volume  IV 
of  the  Mineral  Conchology  F.  acuminatus  is  made  a  synonym  of  F. 
ctciculatus  and  as  such  it  has  since  been  generally  regarded.  Deshayes 
figures  a  Parisian  specimen  as  a  typical  F.  aciculatus,  a  form  very  dif- 
ferent from  that  described  by  Sowerby  and  figured  by  Solander. 
Sowerby *s  species  represents  what  appears  to  be  a  phylogerontic  type, 
while  the  typical  F.  aciculatus  is  a  progressive  type,  both,  however, 
tracing  their  ancestry  to  the  British  F.  porrectus. 

The  only  specimen  preserving  anv  trace  of  the  protoconch,  in  the 
collections   examined,   was   imperfect;   but   the   last   portion   remains 
(fig.  2),  showing  all  the  features  found  in  the  preceding  species.     The 
termination  is  abrupt,  and  the  nepionic  shell 
begins   as   abruptly.      The  spirals,   seven   of 
which    appear    on    the    nepionic    whorl,    are 
strong,   sharp   and   separated   by  wide  inter- 
spaces.     They  appear  particularly  marked  on 
account  of  the  faint  development  of  the  ribs. 
These  are  nearly  obsolete,   occurring  mainly 
as  faint  wrinkles  or  wavings  on  the  whorls,         Fic.  2.    Fusus  acumi- 

though  on   some  of  the  neanic  whorls  they     "f  "^-     '^^^   protoconch 

.       ,  ,  .        ,  -^       of  fig.  2,  pi.  I.    The  to- 

are  moderately  promment.  ^^j  ^^^^^^^  ^^  ^.^^  ^^  ^^^ 

The   whorls   of   the   conch   are   uniformly  shell  is  only  apparent  and 

rounded,  and  rather  loosely  joined,  leaving  a  due  to   the  position   in 

deeply    impressed    suture.       This    feature    is  which  the  specimen  was 

characteristic   of   the   primitive   F,   porrectus.  drawn  1.  ^.,  to  the  direc- 

rr..  .  •     .    .     .  1-     I  ..  1  t>o"   o^  the   light.      (M. 

1  here  is  even  an  incipient  canaliculation  along  q   ^    1400 ) 

the  suture,  which  in  some  cases  does  not  pro- 
ceed beyond  a  flattening  which  can  be  traced  backward  to  a  number 
of  whorls,  becoming  gradually   obsolete.      This   flattening  does   not 
occur  in  the  young. 

This  species  is  either  primitive  or  phylogerontic.  The  loose  coil- 
ing and  simple  spirals    (without  intercalations)    indicate  the   former 
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State,  while  the  absence  of  ribs  indicates  the  latter.  It  is  hardly  ex- 
pectable that  there  should  be  a  Fiisus  primitive  enough  to  be  without 
ribs,  for  with  the  highly  accelerated  ribbed  protoconch  characteristic 
of  this  genus,  we  should  assume  that  the  most  primitive  Fusus  conch 
is  ribbed.  Therefore,  since  ribs  disappear  in  the  old  age  of  most  Fusi 
it  is  most  proper  to  consider  this  species  as  a  descendant  of  the  ribbed 
F,  porrectus,  but  one  in  which  the  ribs  have  been  almost  entirely  sup- 
pressed. The  loose  coiling  is  not  inconsistent  with  the  gerontic  state, 
while  the  simple  spirals  may  indicate  that  the  series  of  which  this 
species  constitutes  the  phylogerontic  terminal,  is  a  primitive  one. 

Locality:  Barton  cliff,  coll.  Duval.  (M.  C.  Z.  1408,  1409). 

H orison:  Eocene,  London  clay. 

FUSliS  ASPER  Sowerby. 

(Plate  I,  figs.  7  and  8.) 

1821.  Fusus  asper  Sowerby,  Mineral  Conchology,  vol.  3,  p.  131,  pi.  274,  figs.  4-7. 

The  protoconch  is  of  the  normal  type,  smooth  in  its  early  stages, 
and  with  vertical  closely  crowded  riblets  in  the  last  half  volution.  The 
conch  has  nearly  all  the  whorls  angulated  and  ornamented  with  strong 
spirals.  In  the  young  shell  two  central  spirals  are  stronger  than  others. 
Above  these,  on  the  flattened  shoulder,  are  two  striae,  and  below  them. 


a  b 

Fig.  3,  a,  b.    Fusus  asper,    a,  a  specimen  enlarged  (X  p  ;  b,  the  protoconch 
and  early  whorls  still  more  enlarged  (X  Y)-    ^1-  C.  Z.  1406. 

just  above  the  succeeding  whorl,  is  another  spiral  which  during  the 
later  stages  becomes  nearly  as  strong  as  those  above  it.  In  these  later 
stages  the  three  spirals  are  the  most  prominent  on  the  shell.  Where 
the  spirals  cross  the  ribs,  flattened  asperations  or  nodulations  are  pro- 
duced, which  are  especially  strongly  marked  in  the  adult  stage.  This 
species  is  derived  from  the  British  varieties  of  F.  aciculatus,  the  strong 
ribs  of  F,  asper  being  incipiently  developed  in  that  form.  The  small 
number  of  spirals  on  the  shoulder  and  the  simple  character  of  these 


PHYLOGENY   OF   FUSUS  AND   ITS   ALLIES.  1 7 

Spirals  indicates  that  its  immediate  ancestor  was  of  a  primitive  type, 
and  it  must  be  regarded  as  a  lateral  branch  from  F,  aciculatus.  The 
only  advance,  then,  which  this  species  has  made  over  others  is  in  the 
subangulation  of  the  whorls,  and  the  strong  development  of  the  spirals. 
Localities:  London  Clay,  no  loc.  (M.  C.  Z.  27733)  ;  Barton  cliff, 
(M.  C.  Z.  27738) ;  Muddiford  Harts  (M.  C.  Z.  1404)  ;  Lx)ndon  Clay, 
Barton  (M.  C.  Z.  1403,  27741);  Barton  Beds,  Hampshire  (M.  C.  Z. 

2773s). 

H orison:  Barton  clay,  Upper  Eocene.      London  Clay  (?),  Lower 

Eocene. 

Relations  of  the  British  Species  of  Fusus. 

Considering  Fusus  porrectus  nearest  the  primitive  radicle,  we  may 
place  it  at  the  base  of  the  series  of  British  Fusae.  F.  aciculatus  is  its 
natural  successor,  though  the  former  species  seems  to  have  continued 
and  to  have  been  coexistent  with  the  latter.  F.  acuminatns  represents 
a  lateral  branch  from  the  F,  porrectus  line,  in  which  senile  characters 
developed,  resulting  mainly  in  the  obsolescense  of  ribs  and  the  forma- 
tion of  a  canaliculate  suture.  F.  asper,  on  the  other  hand,  must  be 
considered  a  lateral  branch  from  F.  aciculatus,  although  this  species  in 
its  accelerated  individuals  has  in  some  respects  become  more  specialized 
than  F.  asper.      These  relations  may  be  expressed  as  follows: 

F.  multispiratus. 

(p.  77') 
F.  erectus.     (p.  77,) 
Oligocene  (North  Germany).  |  | 


Eocene.  ,  F.  asper. 


F.  acuminatus 
I 


F.  aciculatus. F.  aciculatus. 

(British.)  (French.) 

— F.  porrectus. 


Fusus  IN  the  Paris  Basin. 

FUSUS  ACICULATUS  Lamarck. 

(Plate  I,  figs.  13,  15.) 

1822.  Fusus  aciculatus  Lamarck. 

1824.  Fusus  aciculatus  Deshayes,  Coq.  Foss.  Env.  Paris,  T.  II,  p.  514,  pi.  7^t 

figs.  7,  8. 
1889.  Fusus  porrectus  Cossmann,  Cat.  Coq.  Foss.  Env.  Paris,  T.  IV,  p.  181. 

There  is  only  one  typical  representative  of  the  genus  Fusus  in  the 
Eocene  beds  of  the  Paris  Basin.     This  is  Fusus  aciculatus  Lamarck. 

The  protoconch  and  earliest  whorls  of  the  conch  are  similar  to 
those  of  the  British  species.  In  the  neanic  and  ephebic  stages  the 
Parisian  variety  shows  some  marked  differences  from  the  normal 
English  variety.      These  differences  are  mainly  of  the  nature  of  an 
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advance  in  development,  due  to  acceleration  in  the  evolution  of  the 
Parisian  over  the  British  individuals.      The  ribs  of  the  whorls  arc 

• 

narrow,  accentuated,  but  rounded  on  top,  and  separated  by  interspaces 
which  are  several  times  as  wide  as  the  ribs.  The  spirals  are  strong 
and  sharp,  producing  a  series  of  asperations  on  the  ribs  which  recall 
F.  asper,  but  are  less  marked  than  in  that  species.  The  carinate  as- 
pect of  the  whorl  is  about  as  strongly  marked  as  in  the  British 
species.  Three  spirals  are  characteristic  of  the  shoulder.  The  space 
between  the  spirals  of  the  body  whorl  and  those  of  the  spindle  is 
generally  furnished  with  an  intercalated  spiral  in  the  later  whorls. 
These  intercalated  spirals  appear  early  in  some  specimens  and  not 
until  the  last  whorl  in  others,  showing  different  degrees  of  accelera- 
tion. 

In  the  larger  specimens  the  ribs  often  become  obsolete  on  the 
last  whorl  and  the  carina  is  also  suppressed.  These  features  are 
gerontic,  and  not  individual,  but  mark  a  general  decadence  of  this 
branch  of  the  genus.  Normally  this  variety  shows  a  distinct  advance 
over  the  English  variety,  as  it  is  characterized  by  the  accentuation  and 
earlier  appearance  of  all  the  progressive  features  of  the  species,  which 
in  the  British  variety  appeared  late  in  the  ontogeny  and  were  never 
strongly  developed.  On  the  other  hand,  further  advance  through 
continued  accentuation  of  the  progressive  features  appears  to  have  been 
prevented  by  the  peculiar  conditions  which  existed  in  the  Paris  Basin ; 
and  in  common  with  other  species  of  the  family,  F.  aciculatus  assumed 
gerontic  characteristics. 

Localities:  Paris  (M.  C.  Z.  1411,  1412) ;  Pames  (M.  C.  Z. 
1410). 

H orison:  Eocene,  Calcaire  Grossier  of  the  Paris  Basin. 

This  species  appears  to  be  a  local  modification  of  the  variety  char- 
acterizing the  British  Eocene.  While  we  must  thus  postulate  a  con- 
nection between  the  British  and  the  French  Eocene  Basins,  permitting 
species  to  migrate  from  one  to  the  other,  the  individual  characters  of 
the  species  in  the  two  areas  show  that  the  connection  was  not  such  as 
to  allow  free  intercommunication. 

2.    THE    FUSUS    COLUS    SERIES. 

This  series  comprises  the  typical  Fusi,  including  the  type  species, 
Fusus  coins  Lamarck.  The  species  of  this  series  are  characterized  by 
the  possession  of  a  long  slender  spire  and  a  similarly  slender  and 
elongated  spindle.  Fusus  colus  occupies  a  somewhat  advanced  posi- 
tion in  the  series,  possessing  some  of  the  features  characteristic  of  the 
terminal  members  of  the  series.  This  group  of  Fusi  has  its  earliest 
representation  in  the  Miocene   (?)   of  the  Antillean  region,  but  no 
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Species  have  as  yet  been  recorded  from  the  Old  World  Tertiary. 
Modem  representatives  are  found  in  the  Antillean  waters  of  the  New 
World,  but  they  are  not  very  common.  The  series  is,  however,  well 
represented  in  the  Indo- Pacific  seas  where  most  of  the  living  species 
occur. 

Tertiary  Species. 

FUSUS  HENEKENI  Sowerby. 

1850.  Fusus  henekeni  Sowerby,  Quart.  Joum.  Geol.  Soc.,  vol.  6,  p.  49. 

1876.  Fusus  henekeni  Sowerby,  Guppy,  Quart.  Joum.  Gcol.  Soc.,  vol.  32,  p.  52  j, 

pi.  28,  fig.  6. 
Not  Fusus  henekeni  Gabb,  Joum.  Acad.  Nat.  Sci.  Phil.,  2d  ser.,  vol.  8,  p.  350, 

pi.  45,  fig.  31. 

The  protoconch  of  this  species  is  typically  fusoid,  though  some- 
what more  depressed  than  that  of  most  species.  It  consists  of  one 
and  one  half  volutions,  the  last  half  or  two  third  volution  being  fur- 
nished with  numerous  smooth,  narrow  and  closely  crowded  vertical 
ribs.  The  protoconch  ends  abruptly,  though  no  strong  varix  occurs, 
while  the  ornamentation  of  the  conch  begins  as  abruptly.  The  whorls 
of  the  conch  embrace  rather  closely ;  they  are  round  and  are  furnished 
with  round,  broad  and  thick  ribs,  which  are  separated  by  narrower 
interspaces.  Strong,  nearly  uniform  spirals  encircle  the  shell,  the 
three  peripheral  ones  being  somewhat  more  pronounced  than  the 
others.  Above  these  occurs  another  spiral,  and  below  them  two  addi- 
tional ones.  The  spirals  remain  simple  as  far  as  the  sixth  or  seventh 
whorl,  when  intercalated  spirals  appear.  In  the  later  whorls  the  lines 
of  growth  are  lamellose,  producing  a  strongly  cancellated  appearance. 

The  whole  aspect  of  this  shell,  as  well  as  its  more  detailed  char- 
acteristics, recall  forcibly  the  recent  species  F.  turriculus  from  Chinese 
waters,  and  F.  eucosmius  from  the  Caribbean  sea.  Its  most  marked 
distinction  lies  in  the  closer  embracing  whorls,  which  give  the  shell  a 
somewhat  shorter  and  stouter  aspect;  and  in  the  stouter  ribs  which 
give  it  a  somewhat  more  rude  aspect.  On  the  whole,  it  must  be 
confessed  that  very  little  difference  exists  between  the  recent  and  the 
Tertiary  species  from  the  same  region. 

In  one  specimen  in  the  collection  of  the  Philadelphia  Academy 
the  intercalated  spirals  do  not  appear  until  the  tenth  or  last  whorl, 
the  ribs  at  the  same  time  becoming  obsolete.  Other  specimens 
with  obsolete  ribs  on  the  last  whorl  have  been  observed.  This 
feature,  showing  individual  senescence,  also  occurs  in  the  recent 
species. 

Localities:  San  Domingo  (Phil.  Acad.  Sci.)  ;  Jamaica  (Phil.  Acad. 
Sci.). 

Horizon:  Bowden  beds  of  the  Upper  Oligocene  or  Chipolan  stage 
(Dall — Table  Tert.  Hor.  N.  Am.,  p.  340). 
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FUSUS  HAITENSIS  Sowerby. 

1850.  Fusus  liaitensis  Sowerby,  Quart.  Journ.  Geol.  Soc.,  vol.  6,  p.  49. 
1876.  Fusus  henekeni  var.  haitensis  Guppv,  Quart.  Journ.  Geol.  Soc.,  vol.  32,  p. 
524,  pi.  28,  fig.  2. 

This  species  is  like  the  preceding  except  that  the  last  two  whorls 
show  a  flattening  of  the  shoulder  and  a  peripheral  angulation.  The 
ribs  also  become  obsolescent  towards  the  sutures,  but  remain  strong  on 
the  periphery,  thus  producing  a  crude  nodulation.  The  last  two 
whorls  are  also  somewhat  more  drawn  out,  so  as  to  expose  more  of  the 
preceding  whorl.  Intercalation  begins  early.  In  the  specimens  ex- 
amined the  apex  was  imperfect,  and  intercalated  spirals  were  present 
on  the  earliest  whorl  preserved. 

In  the  specimen  figured  by  Guppy  at  least  four  angular  whorls 
occur;  the  ribs  continue  to  the  last  whorls,  though  prominent  only  on 
the  periphery.  The  keel  is  sharp  and  strongly  developed,  the  shoulder 
flat,  and  the  spirals  compound.  The  shell  is  a  parallel  to  F.  toreumus 
in  the  F.  coins  series. 

This  species  is  an  accelerated  F.  henekeni,  but  with  constant  char- 
acteristics, which  show  that  this  is  not  a  case  of  individual  gerontism. 
It  is  rather  phyletic,  and  hence  of  specific  value.  From  this  it  appears 
that  this  species  is  not  to  be  united  with  the  preceding  one,  as  has 
been  done  by  Guppy,  Gabb  and  others. 

Locality:  San  Domingo   (Phil.  Acad.  Sci.). 

Horizon:  Upper  Oligocene   (occurring  with  the  preceding). 

Recent  Species. 

FUSUS  EUCOSMIUS  Dall. 

1889.  Fusus  eucosmius  Dall,  Blake  Moll.,  p.  167,  pi.  35,  fig.  5. 

This  species  is  more  compact  and  shorter  than  the  Chinese  F.  tur- 
ricula,  which  it  resembles  closely.  The  protoconch  has  a  more  com- 
pact appearance,  the  ribs  in  the  latter  portion  being  somewhat  stronger 
than  those  in  F.  tnrriculus.  The  protoconch  ends  in  a  strong  varix. 
Intercalation  begins  on  the  fifth  or  sixth  whorl.  The  three  central 
spirals  generally  become  prominent  in  the  young  shell,  sometimes  as 
early  as  the  second  or  third  whorl.  The  middle  one  of  the  three  is 
always  the  strongest.  A  slight  flattening  of  the  shoulder  accompanies 
the  strengthening  of  the  central  spirals,  this  feature  being  most  marked 
in  the  adult.  The  shoulder  spirals  do  not  increase  in  strength  in  the 
same  proportion  that  the  central  ones  do,  and  hence  there  is  a  marked 
difference  between  these  two  sets  in  the  adult.  In  the  adult  the  ribs 
are  generally  more  bulging  than  is  the  case  in  F.  tnrriculus.  The 
aperture  is  often  strongly  contracted,  and  a  sudden  enlargement  like 
a  strong  varix  has  been  observed  in  some  specimens. 
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With  the  typical  form  occurs  a  variety  which  approaches  much  more 
closely  to  F.  turriculus  than  does  the  species.  In  fact,  the  two  might 
be  considered  identical  if  found  in  the  same  waters.  This  variety  has 
the  typical  fusoid  protoconch,  with  narrow  riblets  on  the  last  two- 
third  whorl.  It  is  slightly  more  condensed  than  the  Chinese  species, 
not  so  much  through  greater  embracing  of  the  whorls,  but  through 
a  greater  vertical  compression  of  the  whorls,  which  makes  them  appear 
more  swollen  at  the  middle.  The  spirals  have  the  same  sharp  char- 
acter where  they  cross  the  ribs,  but  they  remain  simple  somewhat 
longer,  intercalated  spirals  appearing  only  in  the  last  whorl,  and  then 
not  becoming  very  prominent.  The  ribs  are  much  less  prominent 
than  in  the  species  proper,  and  they  are  always  more  than  their  width 
apart,  becoming  still  further  separated  in  the  last  whorl. 

This  variety  compares  best  with  immature  F,  turriculus,  in  which 
the  whorls  and  ribs  have  not  yet  become  swollen. 

Localities:  Off  Key  West,  U.  S.  Fish  Comm.  station  2316,  50  fms. 
on  coral,  temp.  74  degr.  2  spec.  (U.  S.  Nat.  Mus.  93647) ;  between 
Tampa  and  Dry  Tortugas,  U.  S.  Fish  Comm.  Sta.  241 1,  27  fms. 
(U.  S.  Nat.  Mus.  93649)  ;  off  Key  west  U.  S.  Fish  Comm.  Sta.  2317, 
45  fms.  (U.  S.  Nat.  Mus.  83511)  ;  off  Key  West,  Sta.  2318,  45  fms. 
on  coral,  temp.  75  degrees  (U.  S.  Nat.  Mus.  93648). 

Variety :  Between  Miss.  Delta,  and  Cedar  Keys,  Sta.  2402,  in  mud, 
III  fms.  2  specimens  (U.  S.  Nat.  Mus.  93650)  ;  Gulf  stream,  Stimpsoa 
dredge  (M.  C.  Z.  962),  i  spec. 

FUSUS   TURRICULUS   Kiener. 

(Plate  II,  fig.  i;    Plate  XVII,  fig.  i.) 

1842.  Fusus  turricula  Kiener,  Iconographie,  p.  6,  pi.  V,  fig.  i. 
1847.  Fusus  turricula  Kiener,  Reeve,  Iconica,  pi.  6,  fig.  23. 

The  protoconch  of  this  species  represents  the  typical  Fustis 
protoconch.  The  whole  protoconch  comprises  about  one  and  one  half 
volutions,  of  which  the  first  is  smooth,  and  the  other  half  furnished 
with  faint  crowded,  vertical  riblets,  which  become  stronger  towards  the 
end.     A  strong,  smooth  varix  marks  the  end  of  the  protoconch. 

The  conch  begins  abruptly,  with  rounded  whorls,  rounded  ribs, 
at  first  somewhat  fainter  than  the  terminal  varix  of  the  protoconch,  and 
rounded  revolving  spirals,  which  produce  a  strong  sculpturing  on  the 
ribs.  The  spirals  become  stronger,  but  remain  simple  for  the  first  two 
volutions  of  the  conch.  Then  intercalations  begin,  at  first  on  the 
lower  part  of  the  whorl,  and  then  farther  up.  The  intercalations  be- 
come compound  by  the  sixth  volution  of  the  conch,  the  striae  near  the 
center  at  the  same  time  becoming  sharper  on  the  ribs,  and  the  latter 
less  strongly  outlined.  In  some  specimens  an  incipient  flattening 
appears  on  the  shoulder  and  with  this  usually  appears  a  slight  peripheral 
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angulation.  In  such  accelerated  individuals  the  upper  one  of  the  three 
central  spirals  increases  in  strength,  and  the  space  above  produces  the 
flattened  shoulder.  The  ribs  become  obsolete  towards  the  sutures 
but  remain  swollen  on  the  periphery,  thus  giving  the  angulation  a 
resemblance  to  a  subspinose  carina.  Such  a  subang^lation  is  not  in- 
frequently followed  by  a  return  to  a  normal  round-whorled  condition, 
when  the  ribs  assume  again  their  normal  characteristics. 

Sometimes  specimens  occur  which  retain  a  more  primitive  form  of 
whorl  and  spiral,  the  latter  remaining  uniform  throughout,  though  with 
intercalations,  while  the  whorls  retain  their  rounded  outline.  Indi- 
vidual senescence  is  marked  by  the  obsolescence  of  the  ribs  of  the  last 
whorl,  and  by  the  separation  of  the  inner  lip  from  the  columella. 

The  whorls  of  normal  specimens  of  this  species  embrace  only  the 
spindle  of  the  whorl  preceding,  thus  exposing  as  much  of  the  whiorl 
above  the  lower  as  below  the  upper  suture.  This  gives  to  the  whorls 
the  appearance  of  resting  the  one  upon  the  other,  and  gives  the  shell 
a  particularly  graceful  outline.  In  some  aberrant  individuals  how- 
ever (F.  chinensisf)  the  whorls  embrace  more,  giving  the  shell  a 
stouter  aspect.     This  leads  to  such  species  as  F.  reeveanus  Phill. 

Localities:  China  sea  (M.  C.  Z.  915,  916,  917,  918,  33)  ;  China  sea 
(U.  S.  Nat.  Mus.  18380-b,  91747) ;  Manila,  Steams  coll.  (U.  S.  Nat 
Mus.  91748)  ;  China  sea  (Phil.  Acad.  Sci.). 

A  magnificent  specimen  eight  inches  long,  in  the  Haines  collec- 
tion of  the  American  Museum  of  Natural  History,  shows  the  normal 
gerontic  characteristics  of  this  species.  The  specimen  is  from  the 
China  seas. 

About  five  normal  volutions  occur,  with  simple  spirals  and  the 
form  and  contour  of  whorls  and  ribs  usual  in  this  species.  These  are 
followed  by  six  volutions  of  the  same  type,  but  with  additional  spirals 
intercalated  between  the  primary  ones.  At  the  end  of  this,  the 
eleventh  whorl,  the  size  of  the  shell  and  all  its  characteristics  are  those 
of  the  normal  individuals  of  F.  turriculus.  The  secondary  spirals  have 
attained  the  size  of  the  primary  ones,  and  tertiary  spirals  make  their 
appearance. 

The  last  two  whorls  are  free  from  ribs,  except  at  the  beginning, 
where  faint  indications  occur.  The  whorls  are  uniformly  rounded, 
and  have  all  the  characters  of  those  of  F.  nohilis,  to  which  this  species 
is  a  parallel.  It  is,  however,  much  more  slender  than  F.  nobilis.  It 
will  be  observed  that  a  larger  number  of  young  whorls  are  marked 
with  simple  spirals  than  is  the  case  in  F.  turriculus  ordinarily.  As  far 
as  the  early  stages  are  concerned,  then,  this  individual  is  more  retarded 
in  development  than  the  normal.  The  long  life  of  the  individual  was 
favorable  to  the  development  of  normal  regressive  characteristics;  no 
indications  of  progressive  characters,  such  as  the  incipient  angulation 
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of  the  whorls  found  in  some  normal  individuals,  and  leading  to  F. 
tureumus,  have  been  observed. 

FUSUS  REEVEANUS  Philippi. 

1847.  Fusus  multicarinatus  Reeve,  Iconica,  pi.  6,  fig.  22. 
1851.  Fusus  reeveanus  Philippi,  Abbildungen,  vol.  Ill,  p.  119. 

No  authentic  specimens  of  this  species  have  been  seen,  though 
some  specimens  in  the  U.  S.  Nat.  Museum  may  belong  here.  The 
species  was  first  figured  by  Reeve,  as  F.  mulHcarinattis  Lam.  Kiener, 
however,  figured  a  wholly  distinct  shell  as  Lamarck's  type  of  F, 
multicarinatus,  Sowerby  refigures  Reeve's  shell  under  Lamarck's 
name,  adding  that  "Kiener's  shell  has  angular  whorls,  while  Lamarck's 
has  *  tours  tres-arrondies.' "  Tryon  adopts  Kiener's  figure  as  the 
type  of  Lamarck's  species.  Philippi  apparently  agrees  with  Kiener. 
Tryon  makes  the  present  species  a  variety  of  F.  spectrum  Adams  and 
Reeve.     It  is,  however,  distinct,  and  Philippi's  name  must  stand. 

This  species  represents  the  stout  mutation  of  F.  turriculus,  being 

connected  with  that  species  by  the  stouter  varieties  of  the  same   (F. 

chinensisf).      Sowerby  says  that  the  difference  between  this  species 

and  F.  turriculus  lies  "in  the  greater  prominence  of  the  plaits  and  whorls 

and  the  deeper  excavation  of  the  suture"  in  the  latter  species.      It 

seems  proper  to  call  this  species  a  lateral  branch  from  the  F.  turriculus 

stock,  developed  under  conditions  which  enforced  upon  the  shell  a 

greater  degree  of  compactness  and  solidity  during  growth. 

Habitat:   Unknown. 

FUSUS  NOBILIS  Reeve. 

1847.  Fusus  nobilis  Reeve,  Iconica,  Fusus  sp.  60. 

A  magnificent  specimen  of  this  species  occurs  in  the  Haines  col- 
lection of  the  American  Museum  of  Natural  History.  It  is  almost 
identical  with  Reeve's  figure  60,  in  shape  and  size.  It  is  the  turriculus 
type  but  in  a  condensed  form.  Its  ribbed  stages  agree  completely  with 
Reeve's  figure  of  F,  reeveanus,  to  which  the  present  species  holds  the 
same  relation  as  the  large  gerontic  type  previously  described  holds  to 
F.  turriculus.  F.  nobilis  is  an  extremely  accelerated  type,  intercalated 
spirals  appearing  in  the  youngest  whorls  preserved  (third  or  fourth). 
There  are  about  nine  ribbed  whorls  of  the  reeveanus  type.  In  the 
seventh  whorl  tertiary  spirals  appear,  which  in. the  ninth  become  com- 
pound, having  divided  into  two  or  sometimes  more. 

Locality:  Philippines. 

FUSUS  SPECTRUM  Adams  and  Reeve. 

1848.  Fusus  spectrum  Adams  and  Reeve,  Voyage  Samarang. 
1848.  Fusus  spectrum  Reeve,  Iconica,  pi.  18,  sp.  68. 

No  specimens  of  this  species  have  been  seen,  but  from  the  figure 
given  by  Reeve  it  appears  to  be  an  accelerated  species  of  the  F.  tur- 
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riculus  t\'pe.  The  preephebic  characters  appear  to  be  those  of  an  adult 
F.  turriculus,  while  the  ephebic  characters  consist  chiefly  in  a  strongly 
developed  keel,  which  is  at  first  nodulated,  but  appears  to  lose  these 
nodes  on  the  latter  portion  of  the  last  whorl.  If  this  diagnosis  is 
correct  we  have  here  another  lateral  branch  from  the  F.  turriculus 
stock,  in  which  the  angulation,  developed  to  a  slight  degree  in  many 
specimens  of  F.  turriculus,  becomes  a  permanent  adult  characteristic 
of  specific  value. 

Habitat:  Eastern  seas  (Adams  and  Reeve). 

FUSUS   TOREUliUS   Martyn. 

(Plate  II,  fig.  7) 

1784.  Martyn,  Univ.  Conch.,  t.  56. 

1843.  fusus  toreuma  Lamarck,  Anim.  sans  Vert.  (Desh.  edit.),  vol.  IX,  p.  444. 

1847.  Fusus  toreuma  Reeve,  Iconica,  sp.  27. 

This  species  begins  with  a  well-developed  turriculus  stage,  in  which 
the  whorls  are  round,  furnished  with  strong  rounded  ribs  and  orna- 
mented by  strong  and  regular  spirals.  In  a  specimen  in  the  Boston 
Society  of  Natural  History  collection  there  are  seven  round  turriculus 
whorls,  before  the  angulation  begins.  Usually  the  specimens  of  this 
species  are  more  accelerated,  which  is  shown  by  the  fact  that  the 
turriculus  stage  is  restricted  to  a  few  only  of  the  apical  whorls.  In  the 
specimen  mentioned  intercalated  spirals  appear  in  the  fifth  whorl,  or 
before  the  angulation.  Usually  they  arise  with  the  angulation,  which 
in  the  majority  of  cases  is  in  the  fifth  or  sixth  whorl.  The  angula- 
tion is  generally  caused  by  the  strengthening  of  two  spirals,  thus  pro- 
ducing a  bicarinate  aspect.  When  only  one  spiral  is  strengthened  in 
the  beginning,  this  may  be  supplemented  by  subsequent  strengthening 
of  an  adjoining  spiral,  either  above  or  below.  Sometimes  both  upper 
and  lower  spirals  are  strengthened,  thus  producing  a  tricarination. 
Not  infrequently,  however,  in  the  adult  one  of  the  spirals  (typically  the 
central  one)  surpasses  the  others  in  strength,  thus  giving  to  the 
tubercles  a  sharp  aspect  instead  of  the  blunt  appearance  produced  by 
the  equal  development  of  two  or  more  spirals. 

With  the  appearance  of  the  angulation  the  shoulder  becomes  grad- 
ually depressed,  until  it  has  become  quite  flat  or  even  somewhat  con- 
cave. Simultaneously  with  the  flattening  of  the  shoulder  the  ribs 
become  obsolete  towards  the  suture,  and  finally  are  represented  only  by 
the  tubercles,  a  strong  development  of  which  is  characteristic  of  the 
species. 

Old  age  is  shown  in  this  species  either  by  a  return  to  the  normal 
round-ribbed  condition,  a  clear  case  of  atavism,  or  by  a  gradual  loss 
of  the  tubercles,  and  the  production  of  a  round  ribless  whorl.  In  this 
latter  case  a  slight  carination  generally  precedes  the  complete  loss  of 
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adult  characteristics.  Accompanying  this  is  a  loosening  of  the  inner 
lip,   which  often  becomes   quite   separated   from   the  columella.      A 

ft 

strong  posterior  canal  is  also  frequently  developed  by  an  encroach- 
ment of  the  final  portion  of  the  last  whorl  on  that  preceding  it. 

This  species  and  F.  tubcrcnlatus  have  many  characters  in  common, 
indeed  there  are  intermediate  individuals  connecting  them.  Never- 
theless they  are  distinct  species,  representing  the  same  stage  of  develop- 
ment in  species  apparently  belonging  to  separate  series.  That  they  are 
genetically  related  can  not  be  doubted,  in  fact  they  may  be  regarded 
as  representing  the  two  series  at  the  point  of  divergence.  The  slender 
character  of  this  shell,  its  smaller  angle  of  divergence  and  the  some- 
what greater  obliquity  of  the  whorls  distinguish  this  species  from 
F,  tuberculatus  and  at  once  suggest  its  relation  to  F,  coins.  The 
coloration  of  the  present  species  consists  chiefly  in  dark  brown  spots 
in  the  intertubercular  spaces,  these  occasionally  appearing  in  the  spaces 
between  the  ribs,  on  the  turriculus  stage. 

Localities:  East  Indies  (M.  C.  Z.  937,  B.  S.  219  and  262,  Nat.  Mus. 
7378,  36720  and  36718) ;  Ceylon  (Nat.  Mus.  91741,  131157) ;  Pacific 
islands  (Nat.  Mus.  18379,  Phil.  Acad.?)  ;  Mauritius  (M.  C.  Z.  884)  ; 
Tongatabue  (Nat.  Mus.  7378)    (Nat.  Mus.  2713). 

FUSUS   COLUS    (Linni). 

(Plate  II,  figs.  &-11.) 

1767.  Murex  coins  Linn6,  Syst.  Nat.  ed.,  12,  p.  1221. 

1817.  Fusus  colus  Schumacher,  Essai  d'un  nouveau   syst.  d.   habit,  des  vers 

Test^ces. 
1842.  Fusus  colus  KiENER,  Iconographie,  pi.  IV,  fig.  i. 
1847.  Fusus  colus  Lamarck,  Hist.  An.  sans  Vert.  (Desh.  Ed.),  P-  443. 
1847.  Fusus  colus  Reeve,  Iconica,  sp.  11. 

The  protoconch  of  this  species  has  been  observed  in  only  one  speci- 
men, all  the  others  being  imperfect.  In  that  specimen  it  partakes  of 
the  brown  color  of  the  other  apical  whorls,  but  is  perfectly  smooth 
for  the  first  volution.  The  remaining  half  volution  of  the  protoconch 
is  ornamented  by  fine  smooth  vertical  riblets,  about  fifteen  in  number. 
The  protoconch  ends  abruptly  with  a  strong  varix. 

The  conch  begins  with  a  turriculus  stage,  consisting  of  six  or  seven 
whorls  which  are  round  and  furnished  with  regular  rounded  and 
spirally  sculptured  ribs.  In  rare  cases  there  are  more  than  seven 
turriculus  whorls.  Intercalated  spirals  appear  in  the  fourth  or  fifth 
volution,  or  in  general  before  the  completion  of  the  turriculus  stage. 

The  second  stage  in  the  development  of  the  conch  is  the  toreumus 
stage,  in  which  the  characters  are  those  of  an  adult  F.  toreumus.  This 
stage  appears  gradually,  being  heralded  by  the  appearance  of  a  peri- 
pheral angulation,  which,  becoming  more  and  more  pronotmced,  finally 
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merges  into  a  strong  tuberculated  keel.  As  in  F.  toreumus,  the  ribs 
become  fainter  and  fainter  away  from  the  periphery,  until  finally  the 
keel  alone  is  characterized  by  them.  Even  in  the  coloring  the  F. 
toreumus  character  is  maintained,  this  consisting  of  brown  spots  in  the 
inter-tubercular  spaces.  This  is  also  true  in  general  of  the  turriculus 
stage,  in  which  the  brown  color  is  confined  to  the  spaces  between  the 
ribs. 

The  toreumus  stage  covers  usually  from  three  to  four  volutions, 
after  which  the  tubercles  become  obsolete,  and  finally  disappear.  There 
remains  then  finally  a  smooth  keel,  more  or  less  strongly  marked  in  the 
center  of  the  whorl,  and  giving  it  a  subangular  appearance.  This  may 
be  regarded  as  the  colus  stage ;  but  in  a  typical  F,  colus,  all  three  stages, 
viz.,  the  turriculus,  toreumus  and  colus  stages  are  present.  There  may 
be  a  greater  or  less  development  of  one  or  the  other,  according  to 
individual  acceleration  or  retardation,  but  none  is  absent.  The  oc- 
currence of  these  tliree  stages  clearly  establishes  the  ancestry  of  this 
species,  and  marshals  into  proper  array  the  other  species  of  this  series. 

In  many  cases  a  fourth  stage  occurs,  in  which  the  keel  becomes 
suppressed,  a  smooth  rounded  whorl  remaining.  This  is  the  longicau- 
dus  stage,  and  marks  the  early  stages  of  gerontism  in  this  species.  The 
appearance  of  this  stage  does  not  make  a  F.  longicaudus  of  this  species, 
since  in  the  typical  members  of  that  species  the  toreumus  stage  is  sup- 
pressed. It  is  simply  a  case  of  individual  acceleration,  so  that  normal 
gerontic  characteristics  appear  in  the  ephebic  stage  of  an  otherwise 
normal  F,  colus. 

The  colus  stage — a  well-developed  median  keel — may  occupy  only 
a  portion  of  a  volution,  or  it  may  extend  over  a  volution  and  a  half. 
The  longicaudus  stage  seldom  occupies  more  than  a  small  part  of  a 
volution.  Two  specimens  from  the  Indian  ocean  (M.  C.  Z.  32)  show 
pronounced  variations.  One  is  accelerated,  showing  angulation  and 
intercalated  spirals  on  the  second  or  third  volution,  and  a  keeled 
(colus)  stage  covering  over  a  volution  and  a  half.  This  is  succeeded 
by  the  keelless  (longicaudus)  stage,  covering  a  fraction  of  a  volution. 
The  earlier  stages  being  shortened,  room  is  made  for  the  introduction 
of  additional  stages  at  the  end.  This  is  not  to  be  regarded  as  indi- 
vidual senescence,  but  as  a  case  of  acceleration  in  development,  there 
being  nothing  in  the  character  of  the  shell  to  indicate  that  the  indi- 
vidual was  not  perfectly  vigorous.     (Plate  II,  fig.  8.) 

The  other  specimen  is  an  example  of  a  retarded  individual.  It  has 
five  shouldered  and  tuberculated  whorls  following  the  turriculus  stage. 
There  is  no  colus  stage,  the  tubercles  persisting  to  the  end  (Plate 
II,  fig.  9). 

According  to  the  definition  of  our  species,  this  specimen  should  be 
classed  with  F,  toreumus,  never  passing  beyond  the  toreumus  stage.     It 
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has,  however,  the  general  aspect  of  a  F.  colus,  being  larger  than 
the  average  F,  torcumus.  The  specimen  furthermore  suggests  hav- 
ing been  derived  from  a  F.  colus  rather  than  F,  toreutnus,  and  that 
therefoj^e  it  is  retarded  in  development  and  not  primitive.  This  can 
perhaps  not  be  proven,  but  as  stated  the  whole  appearance  of  the  shell 
suggests  it. 

It  will  thus  be  seen  that  a  young  F,  colus  or  a  retarded  one  have 
the  characteristics  of  an  adult  F.  toreutnus,  and  that  though  a  young 
individual  may  perhaps  be  placed  under  its  proper  species,  the  position 
of  a  retarded  individual  must  be  determined  by  the  standard  of  indi- 
vidual opinion. 

Another  individual  (M.  Z.  904  not  figured)  shows  the  same  re- 
tarded characteristics.  In  this,  the  first  seven  or  eight  whorls  are  in  the 
turriculus  stage,  intercalated  spirals  appearing  in  the  last  two  of  these. 
The  next  whorl  is  transitional,  and  the  two  following  are  typical  tuber- 
culated  toreutnus  whorls.  The  last  whorl  has  the  tubercles  less  com- 
pressed vertically;  these  therefore  have  a  more  rounded  or  knobbed 
appearance.  This  gives  them  a  resemblance  to  those  of  a  normal  F, 
tuberosus,  which,  however,  belongs  to  a  distinct  series. 

This  individual  is  certainly  not  a  typical  F.  colus,  neither  can  it 
be  classed  with  typical  F.  toreumus.  It  is  better  classed  as  a  retarded 
and  abnormal  variety  of  the  former. 

A  specimen  from  Amboyna  (B.  S.  6078  not  figured)  has  eight 
turriculus  whorls,  four  toreumus  whorls  and  one  colus  whorl,  this 
latter  towards  the  end  merging  into  a  keelless  longicaudus  stage.  The 
number  of  angular  toreumus  whorls  is  sometimes  as  high  as  six.  It  is 
not  uncommon  for  the  angular  tubercled  whorls  to  extend  nearly  to 
the  end,  the  colus  stage  being  restricted  to  a  portion  of  the  last  whorl. 
Such  shells,  though  similar  to,  are  yet  distinguishable  from  gerontic 
individuals  of  F.  toreumus.  In  all  these  varieties  the  inner  lip  is 
always  more  or  less  strongly  lirate. 

The  following  stages  then,  may  be  distinguished  in  typical  Fusus 
colus: 

Protoconch ,  a,  smooth. 

h,  ribbed. 

Nepionic turriculus  stage. 

Neanic '  toreumus  stage. 

Ephebic colus  stage. 

Gerontic  or  paraephebic  in  accelerated  individuals. ,  longicaudus  stage. 

Localities:  East  Indies  (M.  C.  Z.  936,  904?,  B.  S.  219)  ;  Philippines 
(M.  C.  Z.  902) ;  Indian  Ocean  (M.  C.  Z.  32)  ;  Amboyna:  Maluccas, 
(B.  S.  6078) ;  Ceylon  (Reeve). 
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FUSUS   LONGICAUDUS  Bory,  var.  TOREUMOIDES   var.  nov. 

(Plate  II,  figs.  2  and  3.) 
Fusus  coins  and  F.  longicauda  in  part,  of  authors. 

This  variety  is  intennediate  between  F,  coins  and  F.  longicaudus. 
It  differs  from  the  normal  F.  coins  in  having  the  toreuntus  stage  weakly 
developed  or  almost  suppressed,  while  the  longicaudus  stage  is  well 
developed.  It  differs  from  F.  longicaudus  in  not  having  the  toreumus 
stage  wholly  suppressed.  The  toreumus  stage  is  not  so  much  con- 
densed, as  it  is  weakly  developed  over  the  extent  of  several  whorls. 
The  colus  stage  is  generally  well  developed,  though  often  obscured  by 
the  strengthening  of  other  spirals.  In  a  specimen  from  Ceylon  (  M.  C. 
Z.  883)  the  tubercles  are  continuous  nearly  to  the  end,  but  throughout 
they  are  faint,  more  as  in  the  latter  portion  of  F.  colus.  The  last  whorl 
assumes  the  colus-longicaudus  characteristics. 

Sometimes  the  ribs  reappear  after  they  have  disappeared,  thus 
showing  reversion  to  an  earlier  characteristic. 

A  specimen  of  unknown  locality  (M.  C.  Z.  908)  belongs  here.  The 
first  whorl  or  two  are  broken  away,  and  of  the  remaining,  seven  are 
round  with  round  ribs  and  uniform  spirals.  Intercalated  spirals  ap- 
pear in  the  latter  of  these.  On  the  succeeding  whorls  the  ribs  become 
faint  and  practically  disappear.  A  keel  is  gradually  developed  through 
the  strengthening  of  the  lower  of  the  two  central  spirals.  The  third 
central  spiral  also  becomes  strong,  giving  the  appearance  of  bicarina- 
tion.  From  temporary  reappearance  of  ribs  the  keel  at  times  becomes 
nodulose. 

Localities:  Ceylon  (M.  C.  Z.  883) ;  no  loc.  (M.  C.  Z.  905,  908). 

FUSUS   LONGICAUDUS   Bory. 

(Plate    II,    figs.    4-6.) 

1816.  Fusus  longicauda  Bory,  Enc.  Meth.,  pi.  423,  fig.  2. 

1847.  Fusus  longicauda  Reeve,  Iconica,  sp.  15. 

1881.  Fusus  longicauda  Tryon,  Man.  Conch.,  vol.  Ill,  pi.  38,  f.  157. 

This  species  forms  the  terminal  member  of  the  series.  The  first 
nine  or  ten  whorls  of  the  conch  are  identical  with  F.  turriculus  in  one 
specimen  (M.  C.  Z.  906,  PI.  II,  fig.  6),  while  in  others  only  seven  or 
eight  whorls  are  in  the  turricidus  stage.  On  the  succeeding  whorls 
the  striae  or  spirals  become  more  prominent,  the  ribs  becoming  fainter. 
This  occurs  generally  first  on  the  upper  portion  of  the  whorl,  thus 
giving  a  shouldered  expression  to  the  shell.  After  that  the  ribs  dis- 
appear entirely,  and  in  the  most  typical  specimen  seen  the  last  three 
whorls  are  ribless  and  marked  only  by  spirals  of  two  series.  Inter- 
calated spirals  appear  on  the  seventh  or  eighth  whorl,  but  do  not 
reach  the  strength  of  the  primary  ones.      The  central  primary  spiral 
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often  becomes  stronger  than  the  others,  thus  producing  a  slight  keel, 
and  suggesting  the  colus  stage. 

The  ribs  are  usually  thicker  and  more  closely  crowded  than  on 
F.  turriculus  of  the  same  size.  They  resemble  more  the  ribs  of  the 
adult  of  that  species.  A  greater  crowding  is  the  necessary  result  of 
the  proportionally  larger  size  of  the  ribs. 

Two  specimens  from  Ceylon  (Phil.  Acad.)  are  of  a  ruder  type  than 
the  normal.  The  turriculus  whorls  recall  those  of  F.  rceveanus  rather 
than  those  of  F.  turriculus.  The  ribs  are  broad,  round  and  separated 
only  by  a  depressed  line.  The  sutures  are  not  so  deeply  impressed  as 
in  turriculus,  but  partake  of  the  character  of  F.  rceveanus.  A  faint 
angulation  appears  in  some  of  the  neanic  whorls,  which  in  consequence 
take  on  a  shouldered  expression.  This  disappears  in  the  last  whorl, 
which  is  round  and  ribless  with  strong  primary  and  slightly  weaker 
secondary  spirals. 

It  is  possible  that  these  specimens  represent  a  longicaudus  stage  in 
development  of  a  series  beginning  with  F,  rceveanus,  and  paralleling  the 
series  beginning  with  F.  turriculus.  If  that  is  the  case,  these  individuals 
will  have  to  be  made  the  types  of  a  new  species.  Owing  to  the  meager 
amount  of  available  material,  however,  and  because  no  authentic  speci- 
mens of  F.  rceveanus  have  come  under  observation,  no  separation  will 
be  made  at  present. 

The   Fusus   Colus   Series. 


F.  eucosmius.  - 
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F.  longicaudus. 

F.  longicaudus. 
var.  toreumoides. 


F.  sp.T  {longicaudus  type). 


F.  nohilis. 
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F.  multispiratus. 


Fusus  erectus. 
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F.  porrectus. 
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Tryon  (Man.,  v.  Ill,  p.  63)  says  of  this  species:  "This  is  perhaps, 
a  F.  colus  without  carina  or  a  F.  turricula  without  ribs  on  the  body- 
whorl."  It  is  evident  however  that  this  is  a  distinct  species  occupying 
a  definite  place  in  the  series. 

Atavism  occasionally  occurs  in  this  species,  in  the  appearance  of 
ribs  of  the  turriculus  type  on  the  last  whorl.  There  are  seldom  more 
than  one  or  two  of  these. 

Localities:  Mauritius  (M.  C.  Z.  906)  ;  Indian  Ocean  (B.  S.  6080) ; 
Ceylon  (Phil.  Acad.  Nat.  Sci.,  n.  sp.  ?). 

The  interrelations  of  the  species  of  this  series  may  be  summed  up  as 
given  in  the  preceding  diagram. 

3.    FUSUS    TUBERCULATUS   AND    ITS   ALLIES. 

FUSUS  TUBERCULATUS  Lamarck. 
(Plate  III,  figs.  2,  3,  9.) 

1822.  Fusus  tuberculatus  Lamarck,  An.  sans.  Vert.,  ist  ed.,  t.  VII,  p.  123,  no.  4. 

1842.  Fusus  tuberculatus  Kiener,  Iconographie,  p.  9,  pi.  VIII,  fig.  i. 

1843.  Fusus  tuberculatus  Lamarck,  Desh.  ed.,  t.  IX,  p.  444. 
1847.  Fusus  tuberculatus  Reeve,  Iconica,  sp.  38. 

This  species  is  closely  related  to  F.  toreumus,  with  which  it  appears 
to  be  genetically  connected.  The  earliest  conch  stage  of  this  species  is 
the  turriculus  stage,  essentially  as  in  F.  toreumus.  This  is  succeeded  by 
an  angular  stage,  in  which  the  characters  are  those  of  F.  toreumus,  the 
shell  being  much  more  slender  than  in  the  adult.  The  characteristic 
features  of  the  species  appear  in  the  later  neanic  and  ephebic  stages. 

The  most  characteristic  feature  of  this  species  is  the  compressed 
character  of  the  adult  whorls,  which  gives  the  shell  a  broadly  turreted 
appearance.  The  shoulder  of  the  adult  whorls  is  flat  or  even  gently 
concave,  devoid  of  ribs  and  margined  by  a  strongly  carinated  keel. 
The  beginning  of  the  shouldered  condition  is  variable;  sometimes  the 
early  whorls  take  on  an  angular  appearance,  from  the  development  of 
a  strong  central  spiral ;  sometimes  two  strong  spirals  appear,  causing 
bicarination. 

In  the  adult  whorls  the  nodules  of  the  keel  are  generally  compressed 
vertically,  often  assuming  a  spinose  appearance.  Sometimes,  however, 
they  assume  a  rounded  form,  resembling  those  characteristic  of  F. 
undatus. 

In  accelerated  individuals  the  tubercles  become  confluent  on  the 
last  whorl,  producing  a  smooth  keel.  This  is  particularly  well  shown 
in  a  specimen  from  Indo-Pacific  waters  (Nat.  Mus.  91740).  This 
specimen  is  broadly  turreted  and  shows  a  succession  of  round  and 
ribbed,  angular  and  ribbed,  and  angular  and  nodulcd  whorls,  each 
type  grading  into  the  other.     In  the  last  type  the  shoulder  is  very  flat, 
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and  it  is  continued  for  two  and  a  half  volutions.  Then  the  tubercles 
disappear,  and  for  something  over  half  a  volution  only  a  keel  occurs, 
with  the  shoulder  somewhat  rounded  again.  The  rounding  of  the 
shoulder  increases  toward  the  aperture,  at  which  the  keel  has  prac- 
tically disappeared  (being  indicated  only  by  a  strong  spiral),  and  the 
outline  of  the  lip  has  become  a  uniform  curve.  Similar  features  are 
shown  by  two  specimens  from  Queensland  (M.  C.  Z.  887).  They  are 
of  the  broadly  turreted  type  which  characterizes  this  species.  The 
tubercles  after  continuing  over  two  whorls  become  confluent  into  a 
carina.  These  cases  show  that  the  same  succession  of  stages  occurs  in 
the  series  to  which  F.  tuberculatus  belongs  as  in  that  to  which  F. 
toreumus  belongs.  Both  series  undergo  development  in  the  same  lines, 
producing  parallel  species,  which  are  identical  in  characters  which 
ought  to  be  of  specific  value,  but  differ  in  characters  of  a  higher 
taxongmic  degree.  In  an  extremely  refined  classification  the  series 
here  designated  would  be  considered  as  constituting  distinct  genera,  the 
recurrence,  in  each  series,  of  forms  with  the  same  specific  characters 
being  expected  in  conformity  with  the  law  of  parallelism.  The  coins 
species,  exemplified  by  the  individuals  above  described,  is  not  perhaps 
sufficiently  established  to  become  admitted  to  specific  rank,  according 
to  the  prevailing  opinions  as  to  what  constitutes  a  species;  neverthe- 
less for  convenience  sake,  in  referring  it  to  its  proper  place  it  will  here 
be  designated  as  F.  tuberculato-colus. 

In  the  Haines  collection  of  the  American  Museum  occurs  a  speci- 
men even  further  advanced.  In  this  the  sharp  nodes  are  efttirely  sup- 
pressed, there  being  but  a  moderate  angulation  over  which  the  ribs 
continue  to  the  ante-penultimate  whorl.  Altogether  there  must  have 
been  seven  or  eight  round  whorls,  followed  by  two  angular  whorls, 
in  which  the  ribs  and  nodes  progressively  disappear.  The  keeled 
character  is  continued  for  about  a  whorl — ^though  faint  and  with  faint 
nodulations —  and  is  succeeded  by  nearly  a  whorl  with  round  contour. 
The  aperture  is  gerontic.  This  approaches  very  close  to  the  longicaudus 
stage  and  might  be  called  F,  tuberculato-longicaudus  for  the  sake  of 
distinction.  The  form  shows  that  it  belongs  to  the  present  and  not  to 
the  coins  series. 

The  coloration  of  F.  tuberculatus  is  a  reddish-brown  spotting  be- 
tween the  tubercles.  The  shell  is  protected  by  a  periostracum  of  a 
light  brown  color,  furnished  with  papillae  at  the  points  of  intersection 
of  the  spirals  and  the  lines  of  growth. 

These  shells  are  readily  distinguished  from  the  members  of  the  colus 
series  by  the  shorter  and  more  broadly  turreted  spire,  and  by  the  shorter 
anterior  canal. 

Localities:  Indian  Ocean  (M.  C.  Z.  30)  ;  Red  Sea  (M.  C.  Z.  885)  ; 
Zanzibar   (M.  C.  Z.  889);  Mauritius   (M.  C.  Z.  884);  Queensland 
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(yi.  C.  Z.  887,  var.  \  :  Indo-Pacific  •  Xat.  Mus.  91740,  var.)  ;  no  locality 
given  I'M.  C.  Z.  886,  888.  880 • . 

FTJSUS   HODOSO-PLICATUS   Dnnker. 

<  P!a:c    III.   tig.    ro.» 

1867.  Fusus   nodjsi-^'.'citus   Danker.    N^-v.   C"^nch.    Moll.    Mar.,  p.   99.   pi.   33, 

figs.  3.  4. 
i88r.  Fusus   tubcrcul^:us   var.    n:d.s:-plicd'us   Tryon".    Man.   Conch.,    vol.    III. 
p.  54,  pi.  34,  f.;?.  no. 

This  specie>  i>  r,f  the  j^foneral  form  '-f  F.  tttbcrculatus,  but  larger 
and  more  robust.  The  protoconch  and  early  whorl 5  of  the  conch  are 
broken  away  in  the  only  specimen  seen.  Between  four  and  five  of  the 
remaining  whorls  are  round,  with  round  ribs  and  uniform  spirals. 
Intercalated  spirals  appear  in  the  second  or  third  whorl.  Two  of  the 
central  spirals  finally  beo>nie  strengthened,  producing  a  double  carina- 
tion,  a  feature  not  unc''»mnvin  in  F.  tubcrculatus.  An  increased 
strengthening  of  the  lower  of  these  spirals  produces  the  normal  keel 
which  becomes  nodose  wliere  crossed  by  the  ribs.  These  latter  grad- 
ually disappear  fn:»m  the  shriulder,  which  becomes  flatter  and  flatter. 
Below  the  keel  they  remain  in  fi.-^rce  somewhat  longer,  dying  out, 
however,  downwards.  The  spirals  are  strong,  and  compound  inter- 
calation occurs  while  the  shell  is  still  young. 

Some  of  the  very  robust  individuals  of  F.  tubcrculatus  resemble 
this  species  closely.  This  resemblance  is  even  found  in  the  coloration, 
which  is  similar  in  both  species.  The  present  species  may  be  regarded 
as  a  vigorous  descendant  of  F,  tubcrculatus,  characterized  by  an  ac- 
centuated development  of  the  features  of  that  species.  Nevertheless 
it  is  more  than  a  varietv  of  F.  tubcrculatus  as  Trvon  considers  it. 

Locality:  Yenosima,  Japan  I'M.  C.  Z.  894,  Morse  coll.). 

FUSUS   NODOSOPLICATUS   var.  LISCHKII  var.  nov. 

(Plate  III,   fig.  5.> 
lf!(0j.  Fusus  nodosoplkatus  var.  Lisciike.  Jap.  Meer.  Conch.,  pt.  i,  p.  34,  pt.  2, 
pi.  3,  Tijc.  6. 

TliiH  variety  was  first  described  by  Lischke.  who  gives  the  follow^ing 

characteristics  as   distinguishing   this    form    from   the   species.      The 

^jgaractcrs  of  the  young  shell  are  identical  with  those  of  the  t\-pical 

"Tjrr:  down  to  the  sixth  or  seventh  whorl,      -\ftor  this  in  the  typical 

t?nn  dw  shoulders  l>ccome  flatter,  and  the  ribs  increase  in  thickness, 

•jnnxng  tubercles  on  the  shoulder  angle.      "In  the  variety,  however, 

•»  -is  sad  tubercles  scarcely  increase  in  thickness  in  the  seventh  and 

•i^nrix  ■.▼hori.  and  after  that  begin  to  disappear.     The  two  final  \-olu- 

"113*  >aLnr  inlv  scattered  indications  of  them,  while  the  convexity  of 

»v>c  xvTivris  renains  uniform,  the  last  of  these  being  .well  rounded." 
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"Occasionally  the  earlier  volutions  have  the  central  spiral  accentu- 
ated into  a  more  or  less  strong  keel.  In  the  interspaces  between  the 
spirals  occur  from  one  to  three  transverse  lines"  (secondary  spirals). 

This  variety,  which  occurs  with  the  species,  represents  the  ac- 
celerated type  of  this  species.  We  note  the  same  characters  which  we 
have  seen  in  the  F.  tuberculatus  and  the  F.  toreumus  series.  The  colus 
type  occurs  again  in  this  species. 

A  small  specimen  of  this  variety  from  Japan  (M.  C.  Z.  895,  PI.  Ill, 
%•  5)  has  the  earliest  whorls  broken  away.  All  the  whorls  are 
rounded,  the  earlier  ones  uniformly,  the  next  ones  with  a  bicarinate 
aspect,  which  merges  into  a  unicarinate  one,  without,  however,  being 
strong  enough  to  produce  an  angulation.  Finally  the  carina  becomes 
obsolete,  the  last  whorl  being  uniformly  rounded.  Intercalated 
spirals  appear  in  the  third  or  fourth  whorl.  In  the  last  whorl  the  ribs 
gradually  become  obsolete,  the  intercalated  spirals  at  the  same  time 
becoming  compound.  The  posterior  canal  is  slightly  developed  and 
the  lip  is  lyrate  within.  This  shell  represents  a  young  individual,  and 
its  earlier  whorls  agree  precisely  with  those  of  fig.  10  of  the  same  plate. 

This  specimen  may  be  said  to  represent  the  longicaudus  stage  of 
development  in  this  series,  bearing  the  same  relation  to  F,  nodosoplicatus 
that  F.  longicaudus  bears  to  F.  toreumus. 

Localities:  Japan  Seas  (Lischke) ;  Yenosima,  Japan  (M.  C.  Z. 
895,  Morse  coll.). 

FUSUS  PERPLEXUS  A.  Adams. 

1864.  Fusus  per  plexus  Adams,  Journ.  Linn.  Soc.,  Bd.  7,  p.  107. 

1868.  Fusus  inconstans  Lischke,  Jahrb.  Mai.  Gesell.,  I,  p.  115. 

1869.  Fusus  inconstans  Lischke,  Japan.  Meer.  Conch.,  pt.  i,  p.  34,  pt.  II,  Taf.  Ill, 
figs.  1-6. 

1831.  Not  Fusus  inconstans  Michelin,  Mag.  Conch.,  p.  33,  pi.  33, 

1879.  Fusus  perplexus  E.  A.  Smith,  Proc.  Zool.  Soc.,  p.  202. 

1881.  Fusus  perplexus  Tryon,  Man.,  vol.  3,  p.  54,  pi.  33,  figs.  102-107. 

The  Protoconch  of  this  species  has  not  been  seen. 

The  conch  begins  with  rounded  whorls,  crossed  by  rounded  ribs 
and  furnished  with  uniform  but  strong  round  or  sharp  spirals.  The 
tuberculatus  (or  toreumus)  stage  is  characteristically  developed  in  the 
variety  described  by  Lischke  as  F,  inconstans,  while  the  typical  form 
of  Adam's  species  shows  the  more  advanced  colus  stage  of  this  series. 

Var.  NAGASAKI!  var.  nov. 

(Fusus  inconstans  Lischke.) 

The  typical  form  figured  by  Lischke  retains  its  angular  whorls  to 
the  end.  The  ribs  also  continue  to  the  last  whorl  where  they  become 
obsolete.  Tubercles,  however,  continue  to  the  end  (Lischke,  pi.  II, 
figs.  I,  2).  The  keel  of  the  type  specimens  is  formed  by  the  strengthen- 
ing of  three  central  spirals  similar  to  that  of  F.  toreumus.    Accelerated 


34  PHYLOGENY  OF   FUSUS   AND  ITS   ALLIES. 

individuals  of  this  variety  have  a  portion  of  the  last  whorl  without  ribs 
or  keel,  being  thus  comparable  to  F.  colus. 

In  typical  specimens  of  this  variety  from  Japan  (Nat.  Mus. 
125894a,  123734a)  the  angularity  of  the  whoris  appears  slowly,  on  the 
rounded  regulariy  ribbed  whoris  of  the  eariy  neanic  stage.  For  about 
three  whorls  the  angulation  and  ribs  prevail  together,  after  which, 
in  the  metephebic  stage,  the  ribs  disappear,  while  the  keel  still  retains 
its  strongly  noduled  character.  Finally,  in  the  parephebic  stage,  the 
nodules  disappear,  the  keel  remaining  simple  thereafter.  This  is  the 
colus  stage,  and  it  is  followed  in  one  specimen  by  the  early  gerontic 
stage,  in  which  the  keel  disappears  too,  leaving  part  of  the  last  whorl 
uniformly  convex  {longicaudiis  stage).  A  specimen  from  Yokahama 
(Nat.  Mus.  36554)  nearly  five  inches  in  length,  retains  the  nodulated 
keel  to  the  end,  though  the  ribs  disappear  in  the  last  whorl.  The 
shoulder  of  the  adult  portion  of  the  shell  is  flat,  and  strongly  delimited 
by  the  tuberculated  keel.  This  is  the  most  primitive  (unaccelerated) 
individual  of  the  species  observed,  and  for  the  present  series  (that  of 
F,  perplexus)  it  represents  what  F.  tuberculatus  and  F.  toreumus  repre- 
sent for  their  respective  series. 

In  the  young  of  this  and  a  number  of  other  specimens  a  marked 
bicarinate  aspect  is  imparted  to  the  whorls  by  the  strengthening  of  a 
spiral  below  the  central  one,  which  is  itself  strengthened.  In  one  of 
these  specimens  this  double  carination  is  continued  on  later  whorls  after 
the  appearance  of  the  angulation.  This  feature  appears  to  be  true  also 
of  Lischke's  typical  specimens. 

Connecting  Lischke's  with  Adam's  typical  form  are  a  number  of 
intermediate  forms,  showing  various  degrees  of  acceleration.  In  some 
cases  the  angular  ribbed  whorls  pass  abruptly  into  angular  whorls 
without  ribs  or  nodes,  a  simple  keel  remaining.  This  passes  into  a 
keelless  stage.  In  other  specimens  nodes  or  tubercles  continue  for 
a  time,  on  the  angular  but  ribless  whorls,  the  whole  merging  grad- 
ually into  a  ribless,  tubercleless  and  keelless  round-whorled  stage, 
where  even  the  primary  spiral  is  indistinguishable. 

In   all   these   specimens   intercalated   spirals   appear   early   in   the 

round-whorled  stage. 

The  Typical   Form. 

(Fusus  inconstans,  var.  Lischke.) 
The  essential  characteristics  of  Adams'  species  are:  "... 
anfractibus  7,  convexis,  longitudinaliter  obsolete  plicatis,  transversim 
liratis,  liris  acutis  aequalibus  undulatis,  lincis  elevatis  filiformibus  alter- 
nantibus,  liris  transversis  subnodulosis  in  medio  anfractuuni  instructis." 
This  is  the  variety  which  Lischke  has  named  var.  minor  (I,  pi.  II,  figs. 
3-6).  This  "variety"  falls  again  into  several  "subvaricties/'  which 
are  comparable  to  the  various  species  in  the  latter  part  of  the  colus 
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series.  (The  author  uses  the  terms  variety  and  subvariety  here  out 
of  consideration  for  those  who  constantly  declaim  against  the  sub- 
division of  species,  on  the  ground  that  the  subject  is  made  too  difficult 
for  "beginners."  The  author,  however,  maintains  that  these  "varieties" 
and  "subvarieties"  are  entitled  to  specific  rank,  even  though  the  inter- 
mediate forms  are  all  present.) 

The  first  distinct  mutation  is  that  corresponding  to  F,  longicaudus 
var.  toreumoides  of  the  colus  series.  This,  judging  from  the  descrip- 
tion, appears  to  be  the  mutation  selected  by  Adams  as  the  type  of  his 
species.  It  is  the  mutation  illustrated  by  Lischke  on  plate  II,  fig.  3, 
of  part  I  of  his  work  on  Japanische  Meeres-conchilien.  In  this  speci- 
men the  round  whorls  are  succeeded  by  subangular  ones,  which  in 
turn  give  way  to  nearly  round  whorls  again.  The  ribs  are  absent  on 
the  last  part  of  the  last  whorl.  In  a  young  specimen  (M.  C.  Z.  920)  the 
subdued  angulation  with  its  obsolescent  nodules  is  continued  to  the 
eighth  or  ninth  whorl,  where  it  is  succeeded  by  a  smooth  keel,  which 
fades  toward  the  aperture  where  the  whorl  is  uniformly  convex.  This 
specimen  is  very  like  the  young  of  F,  closter  (pi.  Ill,  fig.  i),  dif- 
fering from  it  chiefly  in  having  its  early  whorls  much  less  crowded  than 
is  characteristic  of  that  species.  The  young  of  these  two  species  are 
closely  related. 

Figures  4  and  5  of  Lischke's  plate  II  represent  a  variety  in  which 
the  round-whorled,  round-ribbed  character  continues  to  the  end.  This 
may  possibly  represent  a  form  which  has  never  passed  beyond  the 
primitive  round-whorled  turriculus  stage,  but  it  is  more  probable  that 
it  represents  a  highly  accelerated  individual  in  which  the  angular  stage 
is  entirely  suppressed. 

A  specimen  of  this  variety  in  tlie  collection  of  the  National  Museum 
(40650)  is  more  slender  than  the  majority  of  these  shells.  The  early 
whorls  are  well  rounded,  with  round  ribs,  and  strong  sharp  spirals, 
which  continue  to  the  end.  Intercalated  spirals  appear  in  the  fourth 
or  fifth  whorl,  or  even  later  (the  apex  of  the  shell  being  broken  away), 
and  they  are  first  seen  between  the  two  central  ones  of  the  primary 
spirals.  There  is  scarcely  any  angulation,  a  slight  flattening  of  the 
shoulder,  and  accompanying  obsolescence  of  the  ribs  being  the  only 
approach  to  it.  The  ribs  occur  at  intervals,  but  they  are  very  faint. 
A  long  slender  anterior  canal  occurs. 

This  shell  has  a  distinctly  different  aspect  from  the  others  of  this 
series.  In  outline,  character  of  spirals,  apical  angle  and  character  of 
the  anterior  canal,  it  agrees  closely  with  F.  nova-hoUandicB  from  Aus- 
tralia, but  the  young  is  rounded,  instead  of  bicarinate.  The  specimen 
is  labeled  from  the  Japan  Sea. 

Two  specimens  in  the  collection  of  the  Museum  of  Comparative 
Zoology  (920,  896)  belong  to  this  variety.     In  the  first  one  the  early 
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whorls  are  normal,  and  are  succeeded  by  whorls  in  which  the  shoulder, 
though  still  convex, "is  but  faintly  marked  by  ribs,  and  is  margined  by 
a  nodulated  keel.  In  the  last  whorl  the  nodules  disappear,  and  the 
center  of  the  whorl  is  marked  only  by  a  smooth  keel.  Intercalated 
spirals  appear  early.  The  other  specimen  is  also  round-whorled 
throughout,  but  the  shoulder  is  not  differentiated.  On  the  later 
whorls  the  ribs  become  obsolescent,  after  which  the  whorls  are  only 
marked  by  spirals.  This  specimen  represents  the  longicaudus  t)rpe  of 
this  series.  This  type  is  illustrated  by  Lischke  in  figure  5  of  plate  3, 
Japanische  Meeres-conchilien,  pt.  II. 

In  some  cases  (Phil.  Acad.  621 18)  the  early  whorFs  of  specimens 
referable  to  this  species  are  more  closely  coiled  than  usual,  when  they 
bear  a  strong  resemblance  to  those  of  F.  distans.  There  certainly 
exists  an  intimate  relation  between  these  two  species,  they  being  un- 
doubtedly genetically  connected.  Both  run  through  the  same  series 
of  variations,  and  the  same  types  are  distinguishable  in  each. 

Localities:  Japan,  Nagami  Bay  (Nat  Mus.  125894,  123734) ; 
Yokohama  (Nat.  Mus.  32341,  36554,  98352,  91752)  (Nat.  Mus. 
40650);  Lagamo  Bay  (Phil.  Acad.  621 18);  no  loc.  (M.  C.  Z.  896, 
920)  ;  Tatyama  (Adams)  ;  Jedo  and  Nagasaki,  Japan  (Lischke). 

4.    THE   FUSUS    DISTANS    SERIES. 

The  members  of  this  series  are  found  to-day  in  both  East  and 

West  Indian  waters.     They  are  characteristically  robust  shells,  broadly 

turreted,  and  with  strongly  embracing  whorls.      They  run  through 

the  same  variations  found  in  other  series,  and  the  types  of  structure  so 

characteristically  developed  in  the  F,  coins  series  are  again  found  in 

this  group. 

FUSUS  DISTANS  Umarck. 

(Plate  III,  figs.  4,  6  and  7.) 

1822.  Fusus  distans  Lamarck,  An.  sans,  vers.,  ist  ed.,  t.  VII,  p.  124. 

1842.  Fusus  distans  Kiener,  Iconographie,  p.  10,  pi.  8,  fig.  i. 

1843.  Fusus  distans  Lamarck,  An.  sans.  vers.  (Desh.  ed.),  t.  IX,  p.  445  (with 
bibliography). 

1847.  Fusus  distans  Reeve,  Iconica,  sp.  28. 

The  protoconch  of  this  species  is  of  the  normal  fusoid  type.  No 
perfect  specimen  has  been  seen,  but  one  in  which  the  last  stages  of  the 
protoconch  are  shown  occurs  in  the  collection  of  the  Philadelphia 
Academy  of  Sciences  (loc.  Philippines).  In  the  last  whorl  of  the 
protoconch  of  this  specimen  occur  numerous  smooth  crowded  vertical 
riblets,  and  it  stops  abruptly  with  a  varix. 

The  conch  begins  abruptly  with  round  whorls,  which  are  furnished 
with  round  vertical  ribs,  closely  crowded,  with  only  a  narrow  depres- 
sion between.     The  ribs  are  crossed  by  simple  spirals,  of  which  three 
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Strong  ones  are  visible  at  first,  with  a  fourth  one  just  below  the  upper 
suture.  (The  spirals  do  not  begin  as  abruptly  as  in  other  species, 
for  they  are  faintly  shown  on  the  last  portion  of  the  protoconch,  where 
they  are  visible  between  the  riblets,  and  even  affect  the  last  of  the 
riblets  themselves.)  Intercalated  spirals  appear  in  the  second  whorl 
of  the  conch.  The  whorls  are  ventricose  and  at  first  very  closely 
coiled,  so  that  the  suture  in  some  specimens  is  scarcely  impressed 
below  the  line  of  the  whorls.  In  the  fifth  or  sometimes  the  sixth 
whorl  the  shoulder  becomes  flattened,  while  frequently  a  strength- 
ening of  the  central  spirals  still  further  accentuates  the  angularity. 
Sometimes  from  the  strengthening  of  two  spirals  a  bicarinate  aspect 
is  given  to  the  shell,  which  later,  from  the  subsidence  of  the  lower  one, 
gives  way  to  a  unicarination. 

With  the  appearance  of  the  angulation  the  ribs  become  fainter  on 
the  shoulder,  and  in  the  next  whorl  disappear  altogether.  The 
nodules,  however,  continue  on  the  keel,  becoming  somewhat  com- 
pressed vertically.  In  the  final  whorl,  the  vertically  compressed 
tubercles  are  strong,  and  the  shoulder  is  nearly  flat.  The  primary 
spirals  are  strong,  the  secondary  spirals  are  weaker,  thus  producing  a 
distinct  alternation.      Sometimes  compound  intercalation  occurs. 

In  one  of  the  specimens  from  the  Philippines  (Acad.  Sci.)  the 
angulation  never  becomes  as  pronounced  as  in  the  normal  shells.  The 
shoulder  remains  convex,  the  tubercles  disappear  on  the  last  portion 
of  the  final  whorl,  are  replaced  by  a  carina,  and  finally  are  only 
represented  by  a  thickened  spiral.  This  variety  (the  colus  of  the 
series),  leads  to  F.  cluster.  A  similar  individual,  labeled  F.  beckii  from 
Japan  occurs  in  the  Haines  coll.  Am.  Mus.  of  Nat.  Hist.* 

Three  specimens  in  the  Jay  collection  of  the  American  Museum 
(7975)  almost  completely  represent  F.  closter  of  the  West  Indies,  but 
they  are  labeled  from  the  Red  Sea.  The  last  whorl  is  round,  and  the  ribs 
on  it  are  absent.  The  early  whorls  clearly  show  the  distans  features, 
but  subdued.  The  later  whorls  become  more  rounded,  and  though  a 
keel  (or  two)  continues  for  some  time,  the  round  outline  is  more  pro- 
nounced than  any  angularity. 

This  variety  appears  to  be  developed  independent  of  the  West 
Indian  F.  closter,  which  was  developed  from  the  West  Indian  repre- 
sentative of  F.  distans.  The  European  closter  type  should  have  a 
distinct  varietal  name. 

The  American  representatives  of  this  species  are  generally  slightly 
more  accelerated  than  those  from  Indo-Pacific  waters.     They  appear 

*  Citation  of  localities  on  labels  of  modem  shells  can  seldom  be  trusted. 
Dealers  and  collectors  will  give  as  the  locality  the  habitat  of  the  species  with 
which  they  identify  their  shell.  Thus  a  wrong  identification  means  generally  a 
wrong  locality.  Examples  of  this  may  be  found  in  all  our  large  museum  col- 
lections. 
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to  assume  the  F.  closter  characters  more  readily,  that  species  being  the 
more  characteristic  representative  of  the  series  in  American  waters. 

When  the  tubercles  continue  throughout  in  the  West  Indian  species, 
the  characters  are  generally  those  of  the  Philippine  shells.  The  fine 
striae  occurring  between  the  spirals  of  the  Philippine  shells  also  occur 
on  those  from  the  West  Indies.  The  shoulder  is  often  more  sloping 
in  the  American  shells,  thus  giving  them  a  more  slender  and  elongate 
appearance.  A  slight  but  broad  concavity  exists  on  the  upper  portion 
of  the  shoulder.  There  is  some  variation  of  the  apical  angle,  which, 
however,  often  equals  that  of  typical  Philippine  shells. 

The  tubercles  generally  become  confluent  into  a  well-marked  keel, 
which  is  sometimes  undulating,  and  sometimes  smooth,  and  occupies 
from  a  fragment  of  a  volution  to  two  volutions  or  more.  In  almost 
all  cases,  the  keel  disappears  towards  the  end,  a  uniformly  rounded 
whorl,  furnished  only  with  spiral  lines,  alone  remaining. 

It  will  thus  be  seen,  that  whereas  the  toreuntus  type  is  the  best 
represented  type  in  Philippine  waters,  in  American  waters  this  is  almost 
entirely  replaced  by  the  colus  type.  The  longicaudus  type,  represented 
bv  F.  closter,  is  most  characteristic  of  the  West  Indies.  It  is  there- 
fore  most  probable  that  the  American  species  were  derived  from  the 
Philippine  species,  since  the  latter  are  the  more  primitive. 

Localities:  Philippine  Islands  (B.  S.  260;  M.  C.  Z.  892;  Acad.  Sci. 
Wilson  coll.)  ;  Isle  of  Margarita  W.  I.  (Phil.  Acad.  Sci.  Swift  coll.)  ; 
Galapagos?  (Acad.  Sci.).  This  specimen  was  mounted  with  F. 
dupctit-thoiiarsii,  with  which  it  was  wrongly  identified.  The  locality 
given  is  typical  for  that  species,  but  no  F.  distatts  has  ever  been 
reported  from  it,  or  from  any  portion  of  the  west  American  coast. 

FUSUS  CLOSTER  PhilippL 

(Plate  III,  figs.  I  and  8.) 

1850.  Fusus  closter  Philippi,  Abbildungen,  vol.  3,  p.  115,  pi.  42  (Fusus,  pi.  5),  fig.  i. 
1881.  Fusus  distans  var.  closter,  Tryon,  Man.,  vol.  3,  p.  58,  pi.  36,  fig.  132. 

The  protoconch  of  this  species  is  of  the  normal  type,  the  earlier 
portion  smooth  and  erect,  the  last  half  volution  with  vertical  ribs. 
These  are  narrow,  faint  at  first,  but  sharper  later  on,  and  from  two  to 
tree  times  their  width  apart.  There  are  seven  or  eight  of  these  simple 
ribs,  including  the  final  varix,  with  which  the  protoconch  ends.  The 
riblets  are  very  gently  arched,  with  the  convexity  forward. 

The  conch  begins  abruptly,  with  a  round-ribbed  and  spirally  striate 
whorl.  The  ribs  are  generally  strong,  and  closely  crowded.  In  one 
specimen  (M.  C.  Z.  919)  a  smooth  space,  somewhat  wider  than  a  rib, 
has  been  observed  between  the  final  varix  of  the  protoconch  and  the 
first  rib  of  the  conch. 

Three  revolving  spirals  occur  on  the  early  conch,  with  an  additional 
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one  above,  t.  e,,  below  the  upper  suture,  and  another  one  below  the 
main  spirals,  sometimes  exposed,  but  generally  covered  by  the  edge 
of  the  succeeding  whorl.  The  whorls  follow  each  other  in  a  close  coil, 
which  causes  the  sutures  between  them  to  be  but  slightly  impressed, 
and  gives  to  the  spire  a  thick-set,  less  slender  and  graceful,  and  more 
embracing  appearance. 

By  the  end  of  the  first  volution  of  the  conch  the  ribs  have  become 
less  sharply  defined,  and  the  three  main  spirals  have  become  stronger 
and  sharper,  with  distinct  and  relative  wide  interspaces.  Before  the 
end  of  the  second  volution  of  the  conch  has  been  reached,  the  primary 
spirals  have  become  very  sharp  on  the  ribs,  and  intercalated  spirals 
appear  between  them.  The  spiral  of  the  shoulder  also  becomes 
more  distinct,  while  at  the  same  time  the  shoulder  takes  on  a  more 
definite  expression.  The  central  one  of  the  three  primary  spirals  forms 
the  shoulder  angle.  In  a  young  specimen  (pi.  Ill,  fig.  i)  this  angu- 
lation IS  continued  till  after  the  end  of  the  seventh  volution,  after 
which,  for  the  next  half  volution,  the  angulation  becomes  less  pro- 
nounced and  the  ribs,  which  have  been  slowly  becoming  fainter,  become 
obsolete.  By  the  time  that  the  ninth  volution  is  reached,  the  outline 
of  the  whorl  is  practically  a  uniform  curve,  which  is,  however,  slightly 
disturbed,  by  a  subdued  central  carina  or  keel,  formed  by  the  strong 
primary  spiral.  There  are,  however,  no  nodes.  The  lip  is  strongly 
lyrate  within,  the  lirae  corresponding  to  the  inter-spiral  spaces.  This 
variety  is  comparable  to  F,  longicaudus-toreumoides  of  the  F,  colus 
series. 

In  an  adult  specimen  (pi.  Ill,  fig.  8)  the  seventh  and  eighth 
volutions  are  less  strongly  angulated,  the  shoulder  at  the  same  time 
being  more  convex.  The  undulations  of  the  subsiding  ribs,  are  still 
faintly  visible  on  some  parts  of  the  ninth  volution,  the  shoulder  having 
become  so  convex  as  to  make  a  round  whorl.  Just  below  the  suture, 
in  the  last  three  or  four  whorls,  there  is  a  narrow  concavity,  due  to  the 
formation  on  these  whorls  of  a  pronounced  posterior  canal. 

The  upper  one  of  the  three  primary  spirals  is  still  strong  on  the 
ninth  volution,  thus  diminishing  the  accentuated  appearance  still  made 
by  the  central  spiral.  In  the  tenth  volution  the  whorl  is  perfectly 
rounded,  and  after  the  manner  of  F.  dupeHt-thouarsii  is  strongly  lined 
by  the  spirals.  The  ribs  have  completely  disappeared,  and  the  upper 
portion  of  the  whorl  has  become  slightly  concave.  Intercalation  has 
become  highly  compound.  The  secondary  spirals  have  nearly  reached 
the  strength  of  the  primary  ones,  and  are  evenly  spaced  with  them. 
Between  these  stronger  spirals  are  five  or  more  subequal  fine  revolving 
lines.  Between  these,  on  the  final  portion  of  the  shell,  are  still  finer 
ones,  making  in  all  from  ten  to  fifteen  fine  revolving  lines  between  each 
pair  of  coarser  ones.     These  latter  are  themselves  covered  with  from 
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two  to  five  similar  fine  revolving  lines.  All  these  finer  spirals  show 
best  on  the  periostracum,  where  they  are  accentuated  by  fine  bristles, 
which  arise  at  their  junction  with  the  growth  lines. 

The  color  of  the  shell  is  white,  that  of  the  periostracum  a  brownish 
olive  when  drv. 

In  a  number  of  the  West  Indian  specimens  studied  it  was  found  that 
the  keel  and  nodes  are  never  developed,  in  the  most  accelerated  indi- 
viduals. The  whorls  remain  round,  with  perhaps  only  a  slight  ac- 
centuation of  the  median  primary  spiral.  The  ribs  continue  some- 
times into  early  maturity,  but  in  all  these  accelerated  individuals  the 
last  whorls  are  free  from  ribs,  and  without  a  keel.  The  whole  tendencv 
in  the  development  of  these  shells  is  towards  the  dropping  out  of  the 
inherited  angular  stage,  and  passing  from  a  round-whorled  and  ribbed  to 
a  round-whorled  and  ribless  stage.  This  accomplished,  the  longicaudus 
stage  is  reached.^ 

F.  closter  was  described  from  a  specimen  obtained  from  the  Isle  of 
Margarita.  The  illustration,  however,  which  Philippi  gives  is  not 
characteristic  of  the  species  as  represented  by  large  collections  from 
that  locality.  The  chief  points  of  difference  between  this  species  and 
F.  distans  are  given  by  Philippi  in  the  following  words :  "Von  F.  distans 
Lamk.  unterscheidet  sich  gegenwartige  Art  durch  den  ganzlichen 
Mangel  der  Kante  in  der  Mitte  der  Windungen  und  durch  eine 
verhaltnissmassig  weit  langcre  Spira"  (vol.  3,  p.  115).  Among  the 
specimens  studied  several  were  more  slender  than  the  Philippine  species, 
but  none  as  slender  as  the  one  figured  by  Philippi  has  been  observed. 
If  this  unusually  slender  appearance  is  not  due  to  a  wrong  perspective 
in  Philippics  figure  it  is  possible  that  his  figure  represents  a  specimen 
of  F,  perplexus  substituted  by  mistake.  His  figure  may  very  well 
stand  for  the  accelerated  variety  of  that  species. 

Locality:  Isle  of  Margarita,  West  Indies  (Acad.  Sci.,  M.  C.  Z. 
919?;  921?  Nat.  Mus.  54474). 

The  specimens  of  the  closter  type  from  the  Red  Sea  in  the  coll.  Am. 
Mus.  Nat.  Hist,  are  probably  of  independent  origin. 

S.    THE   FUSUS    LONGISSIMUS    SERIES. 

FUSUS  LONGISSIMUS   (Gmelin)  Lamk. 

1780.  Fusus  tnagnus,  etc.,  Chemnitz,  Conch.  Cat.,  T.  4,  p.  177,  pl.  I44»  fe-  1339- 

178a  Fusus  longissimus,  etc.,  Chemnitz,  do.,  p.  183,  pl.  145,  fig.  1344- 

1788.  Murex  canditus  Gmelin  and  Murex  longissimus  Gmelin,   Linne,   Syst 

Nat,  edit. -13,  T.  i,  pars  VI,  Vermes  test.,  p.  3556. 
1822.  Fusus  longissimus  Lamarck,  An.  sans,  vers.,  t.  VII,  p.  122. 
1842.  Fusus  longissimus  Kiener,  Iconographie,  p.  3,  pl.  2,  fig.  i. 
1847.  Fusus  longissimus  Reeve,  Iconica,  sp.  4. 

(If  Gmelin  is  regarded  as  the  authority  for  the  species  and  not 

Chemnitz,  who  was  not  binominal,  canditus  should  be  the  name  of  the 

species,  as  that  precedes  longissimus.     Authors  generally  have  followed 

Lamarck,  however.) 
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This  is  one  of  the  largest  and  most  stately  species  of  the  genus. 
It  appears  to  be  a  direct  descendant  of  F,  nodosoplicatus.  The  spire 
is  elongate  and  slender,  from  the  drawn-out  manner  of  coiling.  The 
first  four  or  five  whorls  are  round  and  furnished  with  round  ribs, 
crossed  by  strong  spirals.  This  stage  agrees  essentially  with  F. 
turriculus,  and  with  the  young  of  F.  toreumus,  F.  tiiberculatus  and  F, 
nodosoplicatus.  It  occurs  as  slender  as  the  most  slender  of  these,  and 
its  genetic  relation  to  these  species  can  not  be  questioned.  The  later 
of  these  turriculus  whorls  assume  a  subdued  bicarinate  aspect,  similar 
to  that  found  in  F.  tiiberculatus.  These  whorls  are  soon  succeeded  by 
angular  unicarinate  whorls,  on  which  a  flat  shoulder  and  a  nodulated 
keel  are  developed.  The  ribs  soon  disappear,  but  the  tubercles  remain 
and  increase  in  strength.  They  finally  assume  the  character  of  rounded 
bosses  which  give  a  strong  undulatory  character  to  the  keel. 

Intercalated  spirals  appear  very  early,  while  the  whorls  are  still  round. 
In  accelerated  individuals  the  tubercles  become  obsolescent  on  the  last 
whorl,  and  in  some  cases  disappear  almost  entirely.  The  angulation 
also  disappears  in  many  cases,  leaving  a  round  ribless  whorl.  This  is 
most  frequently  seen  in  old  age  individuals,  where  it  is  associated  with 
other  senile  features,  such  as  the  separation  of  the  inner  lip  from  the 
columella,  the  increase  in  strength  of  the  posterior  canal,  and  others. 

A  unique  specimen  of  this  species  is  in  the  collection  of  the  United 
States  National  Museum  (cat.  73156).  In  this  shell  the  turriculus 
stage  continues  to  the  tenth  whorl.  While  the  very  youngest  stages 
agree  with  F.  turriculus,  the  succeeding  differ  to  some  extent.  In  ad- 
dition to  producing  a  more  slender  spire,  they  have  broader,  more 
elevated  and  rounded  ribs.  The  interspaces  are  scarcely  half  as  wide  as 
the  ribs,  while  in  F.  turriculus  the  ribs  and  interspaces  are  about  equal. 
After  the  tenth  whorl  an  angulation  appears,  and  the  ribs  become 
obsolescent,  but  tubercles  are  retained  to  the  end,  and  these  alone  mark 
the  last  three  whorls.  They  are,  however,  not  so  prominent  as  are 
those  of  typical  shells.  The  shoulder  is  very  flat  in  the  last  two 
whorls,  being  even  slightly  concave  towards  the  suture.  The  suture 
is  always  marked  by  a  subsutural  concavity,  and  a  strong  revolving 
subsutural  band  indicates  a  well-developed  posterior  canal.  The  final 
portion  of  the  last  whorl  shows  old  age  features,  having  lost  the 
tubercles.  Length  of  shell,  7^  inches.  It  consists  of  about  thirteen 
volutions. 

A  large  specimen  in  the  same  collection  (7377),  which  must  have 
been  almost  eleven  inches  long,  has  the  last  six  whorls  angulated.  After 
completing  two  of  these  volutions  the  ribs  have  disappeared,  and  then 
for  nearly  four  volutions  the  flat  shoulder,  strongly  noduled  keel, 
subsutural  band  and  relatively  simple  spirals  characterize  the  shell. 
Old  age  characteristics  are  shown  on  the  last  portion  of  the  last  whorl. 
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Three  spirals  enter  into  the  composition  of  the  tubercles.  The  primary 
and  secondary  spirals  have  a  uniform  size  in  the  adult  portion  of  the 
shell. 

An  unlabeled  specimen  in  the  collection  of  the  Museum  of  Com- 
parative Zoology  (cat.  891)  represents  a  dwarfed  form  of  this  species. 
The  spire  is  somewhat  more  slender  and  the  knobs  are  somewhat 
smaller  than  in  the  normal  form.  Gerontic  features,  such  as  rounded 
whorl,  crowded  lines  of  growth,  strong  posterior  canal  and  loose  inner 
lip,  appear  fully  a  whorl  earlier  than  in  normal  individuals.  The  spirals 
are  like  those  of  the  normal  form,  being  closely  crowded  and  grooved, 
so  as  to  appear  compound. 

The  differences  between  this  species  and  F.  nodosa plicatus  are  given 
by  Dunkef  as  follows  (p.  99)  : 

"A  Fuso  (Murice)  longissimo  Gmel.,  haec  nostra  species  statura 
multo  minore,  rostro  breviore,  costis  spiralibus  crassioribus  minus 
acutis  costisque  tuberosis  facile  distinguenda  est.  Praeterea  anfractus 
sutura  multo  profundiore  disjunguntur." 

Localities:  East  Indies  (Nat.  Mus.  73156,  7377)  ;  Indian  Ocean 
(B.  S.  226)  ;  Amboyna  (B.  S.  6079). 

FUSUS  UNDATUS  (Gmelin). 

1780.  Fusus  longissimus  glabratus  angulosus  Chemnitz,  Conch.  Cab.,  vol.  4,  p. 

183,  tab.  145,  fig.  1343. 
1788.  Murex  undaius  Gmelin,  Linn.  Syst.  Nat.,  ed.  13,  torn,  i,  pars  VI,  p.  3556. 
1822.  Fusus  incrassatus  Lamarck,  An.  sans  vert.,  T.  VII,  p.  124. 
1842?  Fusus  longissimus  var.  incrassatus  Lamarck,  Kiener,  Iconographic,  p.  4, 

pi.  Ill,  fig.   I. 
1847.  Fusus  undatus  Reeve,  Iconica,  sp.  12. 

This  species  is  the  immediate  successor  of  F.  longissimus.  The  spire 
is  long  and  slender  as  in  the  most  elongate  individuals  of  F.  tuber cxilatus. 
The  early  whorls  are  of  the  turriculus  type,  round  and  furnished  with 
round  ribs.  This  is  succeeded  by  a  stage  in  which  the  young  shell 
has  all  the  characters  of  a  F.  tuberculosus.  This  is  generally  quite 
short,  and  is  succeeded  by  a  stage  in  which  the  characters  of  the  im- 
mature shell  are  those  of  an  adult  F,  longissimus.  The  ribs  increase 
in  prominence  on  the  keel  and  finally  become  so  strong  as  to  affect 
shoulder  and  body  alike,  producing  the  strong  undulations  so  char- 
acteristic of  this  species.  In  this  last  typical  stage  of  the  species  the 
keel  appears  bulbous  from  the  excessive  development  of  the  tubercles. 
Intercalated  spirals  appear  in  the  sixth  or  seventh  whorl,  sometimes 
earlier. 

A  specimen  in  the  collection  of  the  Boston  Society  of  Natural 
History  (cat.  223)  represents  a  rather  strongly  modified  variety  of 
this  species.     The  early  whorls  are  round,  furnished  with  round  close- 
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set  ribs  and  marked  by  both  primary  and  secondary  spirals.  This  stage 
rather  more  resembles  the  F.  reeveanus  type  of  whorl  than  that  of  F. 
turriculus.  The  angularity  of  the  succeeding  whorls  is  less  accentuated 
in  this  variety,  though  the  longissimus  stage  is  well  developed.  After 
this  stage  the  nodes  become  weaker,  the  ribs  at  the  same  time  becoming 
obsolete.  A  flat  or  very  gently  convex  shoulder  remains,  bordered  by 
•a  keel  free  from  tubercles. 

This  is  probably  an  accelerated  individual  in  which  the  undatus 
stage  has  been  mostly  replaced  by  a  keel.  On  the  other  hand,  it  may 
be  a  case  of  premature  senescence. 

Localities:  Pacific  Islands  (Nat.  Mus.  36564,  B.  S.  220)  ;  Ceylon 
(M.  C.  Z.  882)  ;  East  Indies  (B.  S.  223)  ;  Taheiti  (Acad.  Sci.). 

The  close  relation  between  the  preceding  two  species  and  F.  tuber- 
culatus  is  shown  by  the  slender  spire,  which  often  recurs  in  the  former 
species.  The  spire  is  that  of  F.  tuberculatus,  and  it  is  particularly  well 
reproduced  in  the  Academy  of  Sciences'  specimen  of  F.  undatus  Gmel. 
The  relation  is  also  shown  in  the  undatus  tubercles  which  sometimes 
appear  on  specimens  of  F.  tuberculatus  (see  above).  The  spire  of 
the  specimens  of  the  present  series  is  not  always  nor  perhaps  even  gen- 
erally as  slender  as  that  of  F.  tuberculatus,  and  for  that  reason,  as  well 
as  for  the  reason  that  F.  longissimus  is  nearer  in  form  and  size  to  F. 
nodosoplicatus,  it  is  best  to  regard  the  species  of  the  present  series  as 
derived  from  F.  nodosoplicatus  rather  than  from  F.  tuberculatus  direct. 
The  relations  may  be  expressed  as  follows : 

F.  nodosoplicatus  lischkii,  F.  closter. 


F.  undatus. 


F.  longissimus. 


F.  perplexus. 


F.  distans  var. 


F.  perplexus  nagasakii. F.  distans. F-,  distans. 


F.  nodosoplicatus. 


F.  tuberculatus. 


.2 

'So 

< 


c 

B 
< 

t2 


6.    THE   FUSUS    BECKII    SERIES. 

This  series  is  to  be  traced  directly  to  F.  tuberculatus,  the  features  of 
which  are  preserved  in  the  early  whorls  of  the  species  of  this  series. 

FUSUS  BECKII  Reeve. 

1847.  Fusus  bee  kit  Reeve,  Iconica,  sp.  34,  34a  (F.  ventricosus  Beck,  Mss.). 

The  only  specimen  of  this  species  which  has  come  under  my  ob- 
servation is  in  the  collection  of  the  Philadelphia  Academy  of  Sciences. 
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This  specimen  corresponds  so  well  with  Reeve*s  figure  34b  that  it 
might  almost  be  considered  the  figured  specimen.  The  early  whorls 
are  round  and  rest  upon  each  other,  so  as  to  produce  a  long  and  slender 
spire.  The  ribs  are  round  and  about  their  own  distance  apart.  Inter- 
calated spirals  appear  in  the  round  whorls.  The  angulation  of  the 
tuberculatus  stage  appears  early  and  quickly  becomes  prominent.  The 
shoulder  becomes  strongly  concave  and  reaches  up  onto  the  preceding 
whorl,  thus  producing  a  strong  posterior  canal.  The  principal  spirals 
are  reenforced  by  secondary  ones,  which  appear  on  their  sides.  They 
become  thicker  and  merge  together,  thus  producing  broad  band-like 
spirals.  The  last  whorl  is  ventricose  and  irregular,  the  nodes  are  still 
visible  on  the  keel,  and  the  lines  of  growth  are  irregular  and  strongly 
marked.  The  inner  lip  is  separated  from  the  columella  and  a  strong 
posterior  sinus  is  formed. 

This  shell  has  all  the  aspect  of  a  F.  tiiberculattis,  in  which  the  spirals 
have  become  thickened.  The  canal  has  also  become  somewhat  dis- 
torted. 

Locality:  Philippines  (Acad.  Sci.,  Dr.  T.  B.  Wilson  coll.). 

FUSUS  OBLITUS  Reeve. 

1842?  Fusus  nicobaricus  Kiener  (not  Lamarck),  Iconographie,  pi.  VI,  fig.  i. 
1847.  Fusus  oblitus  Reeve,  Iconica,  sp.  29. 

No  specimens  of  this  species  have  been  seen,  but  judging  from  the 
figures  of  Kiener  and  Reeve  it  appears  to  be  a  closely  related  species 
either  to  F.  tuberculatus  or  to  F,  bcckii.  It  lacks  the  final  ventricose 
whorl  of  the  last  species,  but  has  the  same  angle  of  spire.  The  strong 
coloration  readily  distinguishes  this  species  from  others  of  the  series. 

FUSUS   NICOBARICUS   Lamarck. 

1788.  Murex  Colus  Nicobaricus  variegatus  Chemnitz,   Neiies   Conch.   Cabinet, 

vol.  II,  p.  241,  lab.  160,  fig.  1523. 
1822.  Fusus  nicobaricus  Lamarck,  Anim.  sans  Vert.,  t.  VII,  p.  123. 
1847.  Fusus  nicobaricus  Reeve,   Iconica,   sp.   37.     Not  F.    nicobaricus   Kiener, 

Iconographie,  pi.  VI,  fig.  i. 

This  species  is  closely  related  to  the  two  preceding,  sharing  with 
them  the  slender  spire  and  other  immature  features.  As  many  as  six 
rounded  turriculus  whorls  have  been  observed,  on  the  later  of  which, 
however,  the  angulation  is  suggested  by  the  occurrence  of  two  rather 
strong  spirals  at  the  center  of  the  whorl.  The  angular  whorls  are  like 
those  of  F.  tuberculatus  (or  toreumus)  for  a  time,  but  with  the  sup- 
pression of  the  ribs  the  tubercles  become  stronger  than  those  of  F. 
tuberculatus.  After  this  the  characteristic  broad  spirals  appear  which 
link  this  shell  with  F,  beckii.  The  nodes  also  become  sharp  and  project 
from  the  keel.  The  shoulder  becomes  somewhat  concave,  and  a  pro- 
nounced posterior  canal   is   developed  toward  the  end.      Sometimes 
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this  is  developed  quite  early,  when  its  presence  is  indicated  by  a  strong 
subsutural  band. 

The  coloration  of  this  shell  consists  chiefly  in  a  "flaming"  of  a 
dark  brown  hue,  and  this  and  the  strong  spinose  tubercles,  together 
with  the  broad  spirals,  are  the  chief  characteristics  of  the  shell. 

Localities:  Loo  Choo  (Nat.  Mus.  1056)  ;  East  Indies  (Nat.  Mus. 
7378b)  ;  Madras  (B.  S.  222,  A.  Binney). 

FUSUS  LATICOSTATUS  Deshayes. 

1831.  Fusus  laticostatus  Deshayes,  Magasin  de  Zool.,  p.  21,  pi.  21  (1830). 
1847.  Fusus  laticostatus  Reeve,  Iconica,  pi.  VIII,  sp.  33a-b. 

This  species  is  generally  of  a  ruder  aspect  than  the  preceding.  The 
first  five  or  six  whorls  are  round,  round-ribbed  and  ornamented  with 
simple  spirals  which  uniformly  decrease  in  strength  towards  the  sutures. 
Between  some  of  the  spirals  secondary  ones  appear  quite  early.  In 
many  specimens  the  early  whorls  have  a  subdued  bicarinate  aspect 
from  the  increase  in  strength  of  the  spiral  below  the  central  one.  This 
finally  subsides,  and  the  whorls  become  unicarinate.  At  the  same  time 
intercalation  becomes  compound  through  the  separation  on  each  side 
of  the  main  spirals  of  fine  spiral  lines,  which  later  increase  in  strengtli. 
With  this  the  ribs  disappear  but  the  tubercles  remain.  All  the  spirals 
become  very  broad,  especially  those  on  the  shoulder  and  the  principal 
body  spirals.  The  secondary  spirals  also  become  broader  than  in  any 
other  species  of  the  genus. 

A  number  of  specimens  in  the  collection  of  the  Philadelphia  Acad- 
emy of  Sciences  have  the  round-whorled  stage  represented  by  whorls 
which  resemble  those  of  F.  reeveanus  Phil,  rather  than  F.  turricultis. 
They  are  closely  coiled,  and  the  ribs  are  broad  and  separated  by  a  mere 
depressed  line.  After  six  or  seven  of  the  round  whorls  the  angulation 
appears  and  the  ribs  become  obsolete  except  on  the  periphery,  where 
they  are  continued  in  the  tubercles.  The  spirals  increase  in  thickness 
mainly  through  the  combination  of  the  secondary  ones  which  arise 
on  the  sides  of  the  primary  ones. 

These  specimens  may  simply  represent  a  variety  developed  under 
other  than  normal  surroundings  for  the  species,  and  are  probably  not 
directly  related  to  F.  reeveanus. 

Localities:  Indian  Ocean  (B.  S.  263);  Ceylon  (M.  C.  Z.  879); 
Philippines  (Acad.  Sci.)  ;  no  loc.  (M.  C.  Z.  31,  881,  B.  S. ;  Acad.  Sci.)  ; 
Ceylon  (Am.  Mus.  8006;  8007). 

The  relations  of  the  species  of  this  series  appear  to  be  as  follows: 

F.  nicobaricus.  F.  laticostatus, 

1 I 

F.  beckii. 

F.  oblitus, 

F.  tuberculatus. 
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7.    FUSUS   DUPETIT-THOUARSII   AND   ITS   ALLIES. 

FUSUS  DUPETIT-THOUARSn  Kiener. 

(Plate  V,  figs,  r-s.) 

1842?  Fusus  dupetit'thouarsii  Kiener,  Iconographie,  XIV,  p.  5,  pi.  11. 
1847.  F.  dupetit'thouarsii  Reeve,  Iconica,  sp.  9. 

The  protoconch  of  this  species  is  of  the  normal  fusoid  type,  consist- 
ing of  about  one  and  one-half  volutions.  The  first  whorl  is  smooth,  ob- 
liquely erect  and  the  apex  partly  covered  by  the  succeeding  whorl.  The 
last  portion  of  the  protoconch  is  furnished  with  narrow  smooth  vertical 
ribs,  more  than  their  own  width  apart.  On  the  last  part  of  this  ribbed 
portion  of  the  protoconch  two  faint  spirals  appear  in  the  center  of  the 
whorl.  These  spirals  of  the  protoconch  appear  gradually,  there  being 
no  line  of  demarkation  between  this  part  of  the  protoconch  and  that 
with  simple  riblets.  No  varix  occurs  at  the  end  of  the  protoconch,  but 
an  abrupt  change  is  noticeable.  This  is  the  most  accelerated  type  of 
protoconch  yet  observed  in  Fusus,  the  appearance  of  the  spirals  placing 
it  ahead  of  the  other  species  of  Fusus,  except  perhaps  F.  distans,  in 
which  very  faint  spirals  appear  between  the  last  ribs  of  the  protoconch. 

The  conch  begins  abruptly,  with  strong,  wide  and  rounded  ribs 
which  are  close  together,  the  interspace  being  reduced  to  a  mere  de- 
pressed line.  Several  additional  spirals  appear,  the  two  central  ones, 
however;  being  strongest.  As  they  increase  in  size,  they  soon  give  a 
bicarinate  and  subangular  aspect  to  the  whorl.  This  is  the  most  char- 
acteristic feature  of  the  young  shell.  Sometimes  this  bicarinate  aspect 
of  the  whorls  is  marked  from  the  beginning,  at  other  times  it  does  not 
become  prominent  until  the  third  or  fourth  whorl.  After  the  ap- 
pearance of  the  bicarination  the  whorls  become  increasingly  angular, 
the  shoulder  flatter  and  the  ribs  weaker.  The  bicarinate  aspect  con- 
tinues through  seven  or  eight  whorls. 

After  this  stage  in  the  ontogeny  is  reached  a  divergence  occurs 
which  produces  several  varieties,  which  might  well  be  considered  dis- 
tinct species. 

Var.  NODOSUS   var.  nov. 

(Plate  V,  fig.   I.) 

This  is  the  most  primitive  variety  of  this  species  yet  observed.  It 
represents  the  tuberculatus  (toreumus)  stage  of  this  series.  The  upper 
of  the  two  central  carina  becomes  stronger,  and  a  more  pronounced 
angulation  appears.  The  ribs  become  obsolescent  on  the  shoulder  and 
on  the  body,  remaining  on  the  periphery  only  as  nodules.  These 
nodules  continue  to  the-  end  in  the  most  typical  individuals. 

Intercalated  spirals  appear  early,  while  the  whorls  are  still  bicarinate. 
In  the  later  whorls,  when  the  upper  of  the  central  spirals  becomes  the 
strongest,  the  spiral  next  above  also  increases  in  strength,  so  as  to 
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correspond  to  the  weaker  of  the  two.  Thus  a  symmetrical  arraftge- 
ment  of  spirals  is  produced,  the  central  one  being  the  strongest,  while 
on  either  side  occurs  a  weaker  one.  From  this  the  spirals  decrease  in 
strength  towards  both  sutures.  Intercalation  becomes  compound  and 
the  interior  of  the  labrum  becomes  strongly  lyrate. 

A  number  of  specimens  of  this  variety  show  a  tendency  towards 
obsolescence  of  the  tubercles  on  the  last  part  of  the  last  whorl.  These 
lead  to  the  keeled  variety. 

In  the  collection  of  the  Philadelphia  Academy  of  Natural  Sciences 
occurs  a  specimen  which  is  unusually  slender,  but  otherwise  has  all  the 
characteristics  of  this  variety.  The  early  whorls  ag^ee  precisely  with 
those  of  typical  individuals,  but  in  the  later  whorls  the  shoulder  is 
much  more  inclined.  The  ribs  are  obsolete  on  the  last  three  whorls, 
which  are  characterized  only  by  tubercles.  This  variety  is  to  var. 
nodosus  what  F.  meyeri  is  to  the  typical  form  of  the  species. 

The  Typical  Variety. 

(Plate  V,  figs.  2  and  3.) 

This  variety  is  the  colus  type  of  the  series,  the  tubercles  having  dis- 
appeared, while  the  central  carina  continues  strong.  We  have  here  an 
acceleration,  the  earlier  stages  being  condensed.  The  angular  noduled 
whorls  {toreumus  stage)  pass  gradually  into  the  smoothly  keeled  whorls 
(colus  stage),  the  occurrence  of  both  stages  on  this  shell  constituting 
the  colus  type.  The  keel  appears  to  be  produced  through  a  confluence 
of  the  nodes,  which  become  elongate  and  flattened. 

The  spirals  often  become  highly  compound  and  the  various  lines 
being  closely  crowded,  a  broad  aspect  is  given  to  the  spirals. 

This  variety  is  connected  by  a  longicaudus-toreumoides  type  with 
the  longicaudus  type  (see  PI.  V,  where  fig.  4  represents  the  former 
and  fig.  5  the  latter).  In  fig.  4  the  angular  whorls  precede  the  round 
whorls,  thus  forming  a  connection  between  figs.  3  and  5. 

Variety  APLICATUS  var.  nov. 

(Plate  V,  fig.  5.) 
This  variety  represents  the  longicaudus  type  of  this  series.  The 
carinated  (toreumus)  stage  is  wanting,  this  being  a  case  of  acceleration 
by  elimination,  as  compared  with  the  preceding  variety  which  repre- 
sented acceleration  by  condensation.  In  any  normal  series  the  latter 
always  precedes  the  former.  A  slight  flattening  of  the  shoulder  and 
the  strong  development  of  the  two  central  spirals  give  the  early  whorls 
a  subangular  appearance,  but  the  ribs  continue  uniformly  across  this 
angulation.  The  toreumus  stage  may  then  be  considered  dropped  out 
in  this  variety,  the  colus  stage  succeeding  the  turriculus,  and  being  suc- 
ceeded by  the  longicaudus  stage. 
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The  stages  of  Fustis  dupetit-thouarsii  may  be  summed  up  as  follow : 

A.  Protoconch. 
Smooth. 
Simple  riblets. 
Riblets  and  two  spirals. 

B.  Conch. 

1.  Round  whorled,  round  ribbed,  non-carinate. 

2.  Round  whorled,  round  ribbed,  bicarinate. 

3.  Angular  whorled,  round  ribbed,  bicarinate. 

4.  Angular  whorled,  ribless  bicarinate-noduled. 

5.  Angular  whorled,  ribless,  unicarinate-noduled. 

6.  Angular  whorled,  ribless,  noduleless,  unicarinately  smooth- 

keeled. 

7.  Round  whorled,  unicarinately  smooth-keeled. 

8.  Round  whorled,  keelless. 

When  stages  i  to  5  occur  together,  the  toreumus  type  is  produced 
(var.  nodostis).  When  stages  i  to  6,  or  i  to  7  occur  together,  the 
colus  type  is  produced  (typical  var.).  Omitting  stages  3  to  6  in- 
clusive gives  us  the  longicaudus  type  (var.  aplicatus),  though  this 
variety  may  also  be  produced  by  developing  stage  6,  and  even  stage 
3.  Thus  these  so-called  varieties  vary  again  in  a  perfectly  regular 
and  determinable  manner. 

In  its  general  aspect  this  shell  is  readily  distinguished  from  other 
species  of  the  genus  by  its  thick-set  appearance,  due  to  close  coiling, 
and  by  its  proportionally  short,  slightly  sinuous  anterior  canal. 

Localities:  Pacific  coast  of  America,  Magdalina  Bay  (M.  C.  Z. 
913)  ;  La  Paz  (M.  C.  Z.  912) ;  Guaymas,  West  Coast  Mexico  (Nat. 
Mus.  23677,  56338,  32335)  ;  Galapagos  Islands  (Nat.  Mus.,  48419, 
dead  shell) ;  Puerto  Libertad,  Mexico  (Nat.  Mus.  152387)  ;  Carmen 
Island  (Nat.  Mus.  32334)  ;  Cape  St.  Lucas  (Nat.  Mus.  13932,  5394)  ; 
Lower  Cal.  (Nat.  Mus.  34512) ;  no  loc.  (B.  S.  221,  M.  Z.  911,  910,  909, 
Nat.  Mus.  36565,  56334)   (Phil.  Acad.  Sci.). 

FUSUS   DUPETIT-THGUARSn   var.  IRREGULARIS   var.  nov. 

(Plate  IV,  figs.  5  and  6.) 

The  protoconch  of  this  species  is  of  the  normal  Fusus  type,  though 
appearing  relatively  larger.  In  all  the  specimens  seen  the  apex  was 
bitten  by  acid,  and  so  the  details  of  the  structure  of  the  protoconch  could 
not  be  made  out.  Indications  of  the  riblets  have  been  observed,  but 
whether  the  spirals  were  present  on  the  last  part  of  the  protoconch 
could  not  be  determined.      It  apparently  ends  in  a  varix. 

The  conch  begins  with  ribs  which  are  to  all  appearances  bicarinate 
from  the  beginning.  The  whorls  are  otherwise  round.  The  bicarina- 
tion  gradually  gives  way  to  a  single  carina,  formed  by  the  strength- 
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ening  of  the  upper  of  the  two  spirals.  This  carination  becomes  very 
strong,  producing  a  marked  central  keel.  The  rib^  become  gradually 
weaker  and  finally  disappear,  leaving  the  last  two  whorls  ribless.  The 
angulation  of  the  whorls  generally  disappears  toward  the  end.  Some 
of  the  other  spirals  increase  in  strength,  thus  giving  the  shell  a  strong 
spirally  striate  appearance. 

This  species  has  the  form  of  F.  coins  or  F.  longicaudus  with  the 
structure  of  F,  dupetiMhouarsii.  Its  close  genetic  relation  to  the 
latter  species  can  not  be  questioned,  though  the  manner  of  coiling  and 
the  consequent  form  is  very  different.  Just  what  relation  this  species 
has  to  F.  meyeri  Dunker  is  not  clear,  as  no  authentic  specimens  of  the 
latter  have  been  seen.  Judging  from  the  illustrations  and  descriptions, 
however,  that  species  is  quite  distinct  from  the  present  one. 

Three  specimens  of  this  species  have  been  seen,  and  all  are  labeled 
as  coming  from  the  East  Indies.  They  were  all  identified,  however, 
with  oriental  species  of  Fusus,  and  the  localities  given  can  not  be  con- 
sidered as  quite  trustworthy  under  the  circumstances.  Should  the 
localities  be  correct,  this  species  would  constitute  an  important  con- 
necting link  between  the  east-  and  west- Pacific  Fusi. 

It  will  readily  be  seen  that  the  variations  found  in  F.  dupetit- 
thouarsii  may  again  occur  in  this  species.  They  have  not  been  found, 
it  is  true,  since  the  number  of  specimens  examined  is  so  very  small,  but 
it  is  easy  to  predict  that  in  a  large  collection  of  specimens  of  this  species 
all  the  normal  varieties  of  the  colus  series  will  be  paralleled. 

Locality:  (?)  East  Indies  (M.  C.  Z.  940,  B.  S.  223).  The  locality 
is  probably  erroneous,  the  specimens  having  been  labeled  F,  longicauda. 

FUSUS  MEYERI  Dunker. 

1869.  Fusus  meyeri  Dunker,  Novitates,  p.  127,  tab.  43,  figs,  i,  2. 
1881.  Fusus  meyeri  Tryon,  Manual,  p.  63,  pi.  38,  fig.  156. 

The  essential  characteristics  of  this  species  are  the  following,  ac- 
cording to  Dunker.  The  slender  shell  consists  of  ten  to  twelve  convex 
volutions  which  are  uniformly  white  and  separated  by  a  deep  suture. 
The  upper  whorls  are  strongly  ribbed  and  noduled,  but  these  ribs 
become  weaker  in  the  later  whorls,  and  disappear  wholly  on  the  last 
one.  Sharp  raised  spirals  with  finer  ones  between  characterize  the 
surface.  Dunker  states  that  this  species  comes  nearest  to  F.  longi- 
caudus, referring  undoubtedly  to  the  form. 

A  specimen  without  locality  (M.  C.  Z.  914)  is  referred  to  this 
species,  though  this  reference  may  be  questioned.  It  is  a  slender  variety 
of  F.  dupetit-thouarsii,  apparently  standing  between  that  species  and  the 
one  described  above  as  var.  irregularis.  The  early  whorls  show  the 
angular  bicarinate  stage  merging  later  into  an  angular  bicarinate  ribless 
stage,  which  later  is  replaced  by  a  unicarinate  stage,  in  which  the  ribs 
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are  represented  chiefly  by  nodules.  These  disappear  also,  and  a 
carinated  stage  remains.  The  carina  slowly  disappears,  and  the  re- 
maining whorls  are  round  and  marked  only  by  strong  spirals. 

FUSUS  AMBUSTUS  Gould. 

1853-    Fusus  atnbustus  Gould,  Bost.  Journ.  Nat.  Hist.,  vol.  VI,  p.  385,  pi.  14, 
fig.  18. 

The  protoconch  of  this  species  is  fusoid  with  narrow  vertical  ribs 
on  the  last  portion.  No  distinction  is  shown  in  the  specimens  seen 
between  the  protoconch  and  the  beginning  of  the  conch,  though  in  one 
specimen  there  appears  to  be  an  indication  of  a  varix. 

The  conch  appears  to  begin  with  three  ribs  which  are  slightly  wider 
than  those  of  the  protoconch,  but  are  not  like  those  of  normal  young 
Fusus.  It  may  be,  however,  that  these  ribs  still  belong  to  the  proto- 
conch, in  which  case  the  varix  observed  represents  only  a  strengthened 
rib  of  the  protoconch.  Between  the  ribs  last  mentioned  as  perhaps 
belonging  to  the  protoconch  occur  fine  spirals,  thus  allying  this  species 
very  closely  to  F,  dupetit'thouarsii. 

The  whorls  of  the  conch  are  at  first  round  and  the  ribs  uniform. 
Then  the  central  spiral  becomes  strong  and,  soon  after,  the  spiral  next 
below  becomes  equally  strong,  thus  producing  a  bicarination.  The 
spiral  below  the  center  does  not  quite  reach  the  strength  of  the  central 
one,  and  the  one  above  the  center  often  becomes  moderately  strong, 
thus  producing  an  obscure  tricarination. 

The  largest  specimen  seen  is  nearly  two  inches  long.  The  aperture 
and  anterior  canal  combined  equal  in  length  that  of  the  spire.  The 
canal  is  slightly  flexed. 

There  is  a  certain  resemblance  between  the  young  of  this  species 
and  that  of  F.  dupctit'thouorsii.  In  the  latter,  however,  the  bicarinate 
aspect  is  more  strongly  marked,  while  in  F.  ambusttis  the  bicarinate 
aspect  is  faint,  owing  to  the  strengthening  of  the  spiral  next  above  the 
center.  Thus  the  angularity  of  the  latter  species  is  more  normal, 
the  central  spiral  being  strong,  while  those  on  either  side  progressively 
decrease. 

In  one  specimen  where  the  inner  lip  is  well  developed,  six  faint 
columellar  plications  occur,  which  are  disposed  at  a  different  angle 
from  that  of  the  spirals  on  the  spindle,  and  not,  therefore,  produced 
by  them.  The  influence  of  the  spirals  on  the  lip  is  seen,  however,  in 
the  upper  part  of  the  aperture.  In  some  of  the  other  specimens  faint 
indications  of  columellar  plications  occur,  which  are  situated  too  far 
back  to  be  due  to  the  influence  of  the  spirals.  Similar  faint  plications 
occur  on  the  young  of  F,  dupetit'thouarsii. 

Localities:  West  coast  North  America.  Lower  Cal.,  San  Lucca 
cove  (Nat.  Mus.  32344) ;  Topolobampo  (Nat.  Mus.  150864)  ;  Mazat- 
lan  (Gould). 
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FUSUS  NOViE-HOLLANDIiE  Reeve. 

1847.  Fusus  nov<B-hollandi(B  Reeve,  Iconica,  sp.  70. 

The  protoconch  of  this  species  is  swollen  and  of  the  normal  type 
throughout,  with  about  two  third  volutions  ribbed. 

The  conch  begins  with  slightly  angulated  whorls  which  are  fur- 
nished on  the  center  with  two  strong  spirals,  thus  giving  the  shell 
from  the  first  a  bicarinate  aspect.  The  shoulder  is  furnished  with 
two  strong  spirals,  between  which  and  the  two  central  spirals  are 
numerous  fine  intercalated  spiral  lines.  The  ribs  in  some  specimens 
are  at  first  weak,  but  subsequently  become  stronger,  causing  a  sub- 
spinosity  on  the  angle  where  they  cross  the  spirals. 

In  a  specimen  from  Port  Jackson  (Nat.  Mus.  91743)  intercalated 
spirals  do  not  appear  until  the  fifth  whorl.  In  the  sixth  whorl  a 
strong  slightly  convex  shoulder  occurs,  which  is  ribbed  and  striate. 
The  lower  of  the  two  central  spirals  is  less  prominent  in  this  whorl  than 
the  upper,  and  the  shell  takes  on  a  unicarinate  appearance.  This 
unicarination  is  visible  in  the  two  succeeding  whorls,  though  it  is  less 
sharp.  It  also  continues  into  the  last  whorl.  The  ribs  finally  dis- 
appear, and  the  last  part  of  the  last  whorl  is  characterized  by  a  slight 
angulation  formed  by  a  somewhat  stronger  central  spiral. 

The  specimen  here  described  agrees  in  all  determinable  characters 
with  Reeve's  figure  of  this  species.  It  will  be  seen  that  there  is  a 
close  similarity  between  this  species  and  the  young  of  F.  dupetit- 
thouarsii,  especially  of  the  more  slender  varieties,  in  which  the  whorls 
are  less  embracing. 

In  the  collection  of  the  National  Museum  is  a  young  shell  which, 
with  a  number  of  specimens  of  F.  avcstralis,  is  labeled  as  coming  from 
South  Australia.  The  specimen  is  identical  with  the  young  of  F. 
dupetit'thouorsii  from  the  west  coast  of  America,  and  it  is  possible 
that  this  specimen  has  been  misplaced.  If  the  locality  is  correct  for 
this  specimen,  then  it  must  be  regarded  as  the  young  of  F.  novce- 
hollandice  (the  only  species  with  bicarinate  young  found  in  those 
waters).  The  canal  of  this  specimen  is  strongly  flexed,  a  character 
of  F.  dupetit'thouarsii,  but  probably  not  characteristic  of  F.  novce- 
hollandice. 

Two  specimens  in  the  Haines  collection  of  the  American  Museum 
appear  to  agree  closely  with  Reeve's  figures.  The  protonch  is  perfect 
and  normal.  Bicarination  of  the  young  shell  is  somewhat  obscured 
by  the  strength  of  the  spirals  on  the  shoulder.  Intercalation  begins 
in  the  fifth  or  sixth  whorl.  An  angulation  appears  toward  the  end 
of  the  volution  where  the  shoulder  becomes  flat,  and  the  ribs  to  some 
extent  obsolete.  In  the  nepionic  and  neanic  stages  the  ribs  are  broad, 
and  the  interspaces  mere  depressions.  In  the  final  whorl  the  ribs  be- 
come much  swollen  on  the  periphery. 
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F.  Spectrum  may  be  a  coins  type  of  this  series. 

Another  specimen  labeled  F.  longissimus  has  carried  the  develop- 
ment  a  volution  further  (17364  Haines).  The  knobs  become  faint 
and  the  aperture  is  gerontic. 

Localities:  Port  Jackson,  Australia  (Nat.  Mus.  91743,  16625a?); 
Tasmania  (Nat.  Mus.  124169,  125169,  91744;  M.  C.  Z.  901). 

The  relations  of  the  species  of  this  series  may  be  expressed  as 
follows : 

F.  dupetit'thouarsii  irregularis, F.  meyeri. F.  dupetit-thouarsii  aplicatus. 

I 

F.  dupetit'thouarsii. 

I 

F.  spectrum.  F.  dupetit-thouarsii  nodosus.       F.  ambustus. 

! I 

I 

F.  novce-hollandice. 

8.    THE   FUSUS   LONGIROSTRIS    SERIES. 

The  shells  here  classed  together  all  belong  to  the  Pliocene  of  Italy, 
where  they  are  associated  with  the  species  of  the  F,  rostratiis  series, 
with  which  they  appear  to  be  genetically  related. 

FUSUS  LONGIROSTRIS   (Brocchi). 

(Plate  VI,  figs.  1-3.) 

1814.  Murcx  longiroster  Brocchi,  Conch.  Foss.  Subap.,  vol.  2,  p.  418,  tav.  8,  fig.  7. 
1856.  Fusus  lonzirostris  Hornes,  Foss.  Moll.  Tert.  Wicn,  p.  293,  pi.  32,  figs.  6-7 
(with  bibliography). 

The  protoconch  of  this  species  (pi.  XVII,  fig.  2  and  3)  is  unusually 
accelerated,  consisting  of  at  least  two  complete  volutions,  the  second 
one  with  fine  riblets  throughout.  In  some  specimens,  however,  the 
protoconch  appears  to  be  of  the  normal  type.  No  indications  of  spirals 
on  the  protoconch  have  been  noticed,  but  most  of  the  specimens  were 
so  poorly  preserved  as  to  leave  this  point  unsettled. 

The  conch  begins  with  round  whorls  which  are  furnished  with 
round  ribs  and  with  spirals.  These  rounded-whorls  continue  for  two 
or  three  volutions,  though  in  accelerated  individuals  like  specimen,  fig. 
I,  pi.  VI,  this  stage  is  reduced  to  less  than  one  volution,  or  may  be 
dropped  out  altogether.  Early  during  the  round-whorled  {turriculus) 
stage  two  spirals  become  strong  on  the  center  of  the  whorls,  causing 
a  bicarination.  This  is  in  all  respects  similar  to  the  bicarinate  stage 
of  F.  dupetit'thouarsii. 

In  the  next  succeeding  stage  the  shoulder  becomes  flattened,  while 
the  spirals  remain  faint  with  the  exception  of  one  on  the  shoulder. 
The  shoulder  spiral  nearest  the  peripheral  carinas  becomes  strengthened, 
so  as  to  change  the  bicarinate  into  a  tricarinate  peripheral  angulation. 
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The  middle  spiral  (the  upper  of  the  two)  finally  becomes  the  strong 
central  carina.  The  spirals  on  the  body  of  the  whorl  are  stronger 
than  those  on  the  shoulder. 

The  shoulder  gradually  becomes  concave,  and  the  ribs  on  it  become 
gradually  suppressed.  They  continue,  however,  on  the  shoulder  angle, 
where  they  form  strong  but  blunt  and  rounded  nodules.  Intercalated 
spirals  appear  on  the  shoulders  in  the  third  whorl. 

A  number  of  young  shells  in  this  stage  have  been  found,  but  no 
adult  shell  of  this  series  has  been  seen  in  which  the  development  ceased 
at  this  point.  If  such  were  found,  as  may  not  be  improbable,  it  would 
constitute  the  toreumus  type  of  this  series. 

The  next  stage  in  the  development  of  this  species,  is  the  colus 
stage,  characterized  by  the  loss  of  the  ribs,  as  well  as  the  nodules  on  the 
periphery.  The  shoulder,  however,  remains  concave  and  no  strong 
single  spiral  occurs,  but  rather  several  which  produce  a  somewhat  un- 
defined angulation. 

Figures  2  and  3  of  plate  VI  represent  this  species  in  its  typical  form. 
In  figure  2  the  last  whorl  and  a  half  are  ribless,  the  shoulder  is  concave 
and  the  body  of  the  whorls  marked  by  strong  spirals.  This  is  slightly 
more  accelerated  than  Brocchi's  type,  in  which  the  ribs  continue  onto 
the  last  whorl.  Figure  3  shows  a  specimen  which  is  somewhat  more 
accelerated  than  the  preceding,  and  may  be  considered  as  representing 
the  tofeumoides  type  of  this  series.  It  has  two  ribless  whorls,  in  the 
last  of  which  the  concavity  of  the  shoulder  is  less  marked.  The 
toreumus  stage  is  faint,  though  still  visible. 

Young  specimens  of  this  species  which  have  been  obtained  from 
the  Vienna  Basin  appear  to  be  less  accelerated  than  those  from  Italy. 
The  round  whorls  continue  longer  and  the  ribbed  and  noduled  whorls 
are  more  pronounced.  It  may  be  that  the  more  primitive  toreumus  type 
occurs  in  the  Vienna  Basin.  The  specimens  figured  by  Homes  from 
that  district  (pi.  32,  figs.  6,  7)  are  more  primitive  than  the  majority 
seen  from  the  Italian  localities.  The  ribs  persist  to  the  end  and  the 
shoulder  is  only  faintly  concave,  there  being  only  a  moderate  peripheral 
angulation. 

The  specimen  illustrated  in  Homes'  fig.  5,  must  be  referred  to  F. 
castclarqiiatcnsis,  though  the  early  whorls  show  a  faint  peripheral 
angulation  which  is  not  found  in  the  typical  specimen. 

A  young  specimen  of  this  species  from  Bordighera,  Italy  (M. 
C.  Z.  27797),  shows  a  less  degree  of  acceleration  than  is  found  in 
most  individuals.  The  protoconch  is  slightly  depressed,  and  con- 
sists of  something  over  one  and  a  half  volutions.  The  last  portion 
has  smooth  vertical  riblets,  rather  far  apart  and  without  indications  of 
spirals.     The  protoconch  terminates  in  a  varix. 
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The  conch  begins  abruptly,  with  round  strongly  ribbed  whorls, 
and  strong  spirals.  Two  of  these  are  prominent  from  the  beginning, 
but  the  shoulder  can  scarcely  be  called  flattened.  In  the  early  whorls 
the  ribs  are  strong  and  continuous  from  suture  to  suture,  though  most 
pronounced  at  the  periphery.  They  are  less  than  their  width  apart. 
The  whorls  continue  rounded  until  after  the  fifth  one,  when  the 
shoulder  concavity  becomes  sufficiently  pronounced  to  cause  a  peripheral 
angulation.  The  costae  also  become  faint  and  finally  disappear  on  the 
shoulder,  while  numerous  fine  spirals  make  their  appearance  on  this 
portion  of  the  whorl. 

A  sectioned  specimen  in  the  collection  of  the  Museum  of  Com- 
parative Zoology  has  the  characters  of  Brocchi's  type  of  longiros- 
tris,  i.  e.,  the  ribs  continue  onto  the  last  whorl  of  the  adult  shell, 
although  the  whorls  are  rounded.  The  section  shows  well  a  number 
of  apical  septa,  a  feature  observed  in  almost  every  gastropod  of  this 
class  which  has  been  seen.  In  the  present  specimen,  the  last  septum 
occupies  the  seventh  (?)  whorl,  beginning  three  and  one  half  volu- 
tions from  the  tip  and  extending  backwards  half  a  volution.  The 
shell  is  thickened  from  within  by  the  addition  of  layers  which  cover 
the  lirae  and  other  internal  markings.  The  septa  are  formed  by  the 
separation  of  these  layers  from  the  shell  and  by  a  rapid  constriction  of 
these  separated  portions,  thus  forming  a  bag-  or  cornucopia-shaped 
end.  This  is  generally  rounded  in  the  final  portion,  but  sometimes 
it  is  angularly  pointed.  This  end  always  rests  on  the  bottom  of  the 
whorl.  Six  septa  have  been  recognized,  and  there  are  probably  two 
or  three  more  which  are  obscured  by  the  thickening  of  the  shell  or 
destroyed  in  the  sectioning. 

Localities:  Bodighera,  Italy  (M.  C.  Z.  27797)  ;  Valleys  about  Lu- 
ganiano,  Castello  Arquato,  etc.,  Asti  (M.  C.  Z.  1217,  27798?,  1223); 
Voslau  Vienna  Basin  (B.  S.  5138) ;  numerous  localities  in  Vienna 
Basin  (Homes). 

Horizon:  Pliocene. 

FUSUS   CASTELARQUATENSIS   sp.  nov. 

(Plate  VI,  fig.  4.) 
Comp.  Homes  Fusus  longirostris,  Foss.  Moll.  Tert.  Wien,  pi.  32,  fig.  5. 

This  species  is  to  F.  longirostris  what  F.  longicaudus  is  to  F.  colus. 
It  represents,  therefore,  the  longicaudus  type  of  this  series.  The 
earliest  stages  are  those  of  F,  longirostris,  the  whorls  being  round, 
bicarinate  on  the  periphery,  though  not  angular  and  noduled  as  in  the 
young  of  the  preceding  species.  The  shoulder,  however,  becomes 
concave  and  the  ribs  begin  to  disappear  toward  the  sutures.  The  last 
three  whorls  of  this  shell  are  ribless,  round,  except  for  a  gentle  con- 
cavity on  the  shoulder,  and  to  all  appearances  quite  smooth.      There 
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are,  however,  strong  spirals  which  are  but  little  raised  above  the  surface 
of  the  shell  and  which  are  subequally  spaced.  Between  them  are 
from  five  to  three  fine  revolving  lines.  The  whole  surface  ornamenta- 
tion is  subdued.  A  young  specimen,  locality  unknown,  occurs  in  the 
collection  of  the  American  Musetmi  of  Natural  History.*  Homes' 
specimen  from  the  Vienna  basin  (fig.  5)  is  much  less  accelerated  than 
the  type  of  the  species  here  illustrated.  It  may,  however,  be  referred 
to  the  same  species. 

Locality:  Castelarquato,  Italy  (M.  C.  Z.  27795)  ;  Vienna  Basin 
(Homes). 

H orison:  Pliocene,  Subapennine  stage. 

FUSUS  INiEQUICOSTATUS  Bellardi 

(Plate  VI,  figs.  5  to  7.) 
1871.  Fusus  inaquico status  Bellakdi,  Moll.  terr.  Terz.  Piedmont,  p.  131,  pi.  9, 

fig.  3. 

This  species  comprises  in  itself  a  distinct  series  of  shells  which, 
though  connected  by  intermediate  forms,  show  nevertheless  such 
marked  stages  that  a  number  of  distinct  species  could  be  made.  The 
typical  form  of  Bellardi  comes  nearest  to  fig.  6,  pi.  VI,  while  fig.  7  is 
further  advanced,  being  a  good  gerontic  representative  of  this  series. 
Fig.  5  connects  this  series  with  F.  longirostris. 

Beginning  with  the  typical  form  of  F.  longirostris,  we  derive  this 
species  by  increasing  the  concavity  of  the  shoulder,  and  the  elevation 
of  the  shoulder-angle.  A  distinct  revolving  band  is  formed,  bounded 
by  the  central  and  the  upper  primary  spiral.  This  shoulder-angle  or 
ridge  becomes  more  and  more  elevated,  and  the  shoulder  becomes  more 
depressed,  so  as  to  produce  a  flattening  which  finally  culminates  in  a 
depressed  canal.  The  shell  also  becomes  compactly  coiled  and  in 
consequence  has  a  thickened  irregular  appearance  which  suggests 
Cyrtulus  serotinus,  or  the  general  characters  of  the  advanced  species 
of  Clavilithes. 

This  species  in  its  extreme  form  represents  the  gerontic  character- 
istics found  in  terminal  members  of  most  of  the  series  of  this  class,  and 
which  consists  of  a  loss  of  the  graceful  form  from  a  loose  wrapping 
roimd,  as  it  were,  of  the  later  whorls  about  the  earlier  ones  which  still 
retain  the  normal  form  and  features.  These  later  whorls  generally 
reach  up  on  to  the  preceding  ones,  which  they  cover  up  in  part  or  some- 
times wholly. 

Localities:  Castelarquato  and  places  about  Asti,  Northern  Italy 
(M.  C.  Z.  27796,  1216). 

Horizon:  Pliocene,  Subapennine  stage. 

Fusus  longirostris  and  its  allies  have  many  characters  in  common 
with  F,  dupetit-thouarsii  and  its  allies,  especially  in  the  accelerated 
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protoconch,  the  bicarination  of  the  young,  which  is  not  characteristic  of 
other  species  of  Fusus,  except  the  closely  related  F.  novcs-hollanduB, 
and  the  general  form  and  character  of  the  spindle.  It  is  not  improb- 
able that  F,  longirostris  is  in  the  line  of  ancestry  of  F.  dupetit-thouarsii 
and  its  allies.  This  suggests  that  the  migration  of  the  ancestors  of  the 
latter  species  occurred  in  Tertiary  times,  a  supposition  which  needs  for 
confirmation  the  finding  of  Tertiary  species  related  to  F,  dupetit- 
thouarsii  in  American  deposits.  In  this  connection  the  following 
species  is  suggestive,  but  not  conclusive. 

FUSUS   GABBI   sp.  nov. 

i860.  Fusus  henekeni  Gabb,  Journ.  Acad.  Nat.  Sci.  Phil.,  2d  sen,  vol.  8,  p.  350, 
pi.  45,  fig.  31. 

This  species  was  originally  described  by  W.  M.  Gabb,  who  referred 
it  to  F,  henekeni  Sowerby  (see  p.  19).  It  is,  however,  very  distinct 
from  that  species,  nor  can  its  relation  to  F,  dupetiMhouarsii  be  con- 
sidered as  proven.  Gabb  says  it  suggests  "irresistibly"  this  species, 
but  in  this  I  differ  from  him  most  decidedly,  though  I  admit  that  the 
general  form  and  proportions  are  not  unlike  those  of  that  species.  The 
exact  relation  of  F,  gabbi  to  other  species  has  not  been  determined, 
since  the  apex  and  early  whorls  of  the  only  specimen  known  are  in 
part  broken  away  and  in  part  badly  worn.  It  may  be  a  descendant 
of  F.  longirostris  or  it  may  be  related  to  F,  henekeni,  bat  for  neither  of 
these  suppositions  is  there  any  good  evidence. 

The  youngest  whorls  observed  are  round,  rather  more  embracing 
than  F.  henekeni,  and  have  round  and  rather  distant  ribs.  When 
still  quite  young  the  whorls  become  angulated  at  the  periphery,  this 
angulation  being  due  to  the  strengthening  of  the  central  spiral.  The 
shoulder  becomes  flattened  and  the  ribs  become  obsolescent  towards 
the  sutures.  Simultaneous  with  the  angulation  intercalated  spirals 
make  their  appearance.  On  the  final  whorl,  the  ribs  are  reduced  to 
mere  undulations,  the  lip  showing  senile  characteristics.  These  are 
accompanied  by  an  irregular  thickening  of  the  lip  and  the  formation 
of  strong  lirae  within.  Strong  plications  occur  on  the  columella,  but 
these  appear  to  be  due  mainly  to  the  influence  of  the  columellar  spirals, 
which  are  not  obliterated  by  resorption  or  covered  by  a  thick  inner  lip. 

If  this  species  could  be  shown  to  have  ancestral  relations  to  F, 
dupetit'thonarsii  it  would  be  of  great  interest,  as  showing  the  way  by 
which  the  ancestors  of  that  species  reached  the  new  world  from  their 
place  of  origin  in  the  old.  Such  relationship  is,  however,  not  indicated, 
and  we  are  at  present  left  without  any  clue  to  the  origin  of  F.  dupetit- 
thouarsii,  the  most  important  American  species  of  the  genus. 

Locality:  Costa  Rica  (Phil.  Acad.  Sci.  Gabb's  type). 

H orison:  Pliocene  ?  (Gabb). 
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FUSUS  CLAVATUS   (Brocchi). 

(Plate  VIII,  fig.  IS,  see  also  fig.  13.) 

1814.  Murex  clavatus  Brocchi,  Conchiologia  fossile  subapennina,  T.  2,  p.  418, 
tav.  VIII.  fig.  2. 

This  shell  differs  from  F.  longirostris  chiefly  in  its  rounded  whorls 
which  persist  throughout.  The  whorls  are  round  and  furnished  with 
simple  rounded  ribs,  which  in  the  young  extend  from  suture  to  suture, 
but  in  the  adult  are  only  marked  upon  the  periphery.  The  first  three 
or  four  volutions  have  simple  spirals,  though  a  single  intercalated  spiral 
appears  next  to  the  suture  in  the  third  volution.  The  primary  spirals 
are  sharp  and  pronounced,  the  secondary  ones  very  much  smaller.  In 
the  last  whorl  very  fine  tertiary  spirals  appear. 

Several  varieties  may  be  recognized.  In  Brocchi's  type  specimen 
the  ribs  appear  to  continue  to  the  end  of  the  final  whorl,  while  the 
shoulder  becomes  slightly  depressed.  In  a  number  of  specimens  from 
Asti  and  Castelarquato  the  whorls  continue  round,  but  the  ribs  dis- 
appear on  the  last  volution,  the  spirals,  however,  remaining  strong 
(fig.  15).  In  other  specimens  the  shoulder  becomes  more  depressed, 
the  spirals  stronger  and  the  whole  shell  more  rotust  (fig.  13).  This 
leads  to  F.  etruscus. 

Localities:  Asti  (M.  C.  Z.  1213,  1215)  ;  Stazzano,  Italy  (M.  C.  Z. 
1225);  Castellarquato  (M.  C.  Z.  1221). 

H orison:  Hiocene  (?),  Subapennine  stage. 

The  following  variety  was  described  (but  not  figured)  by  Basterot : 

FUSUS  CLAVATUS  var.  p  Basterot 
1825.  Fusus  clavatus  var.  P  Basterot,  Mem.  Soc.  Hist.  Nat.  Paris,  t.  2,  p.  63. 

"Testa  transverse  cingulata,  striis  filiformibus  fere  duabus  inter- 
positis;  carina  nulla;  anfractibus  rotundatis." 

..."  La  var.  fi  se  trouve  aux  environs  de  Bordeaux." 
This  variety  is  the  one  figure  on  Plate  VIII,  fig.  15,  while  the  variety 
figured  in  fig.  13  (var.  7* )  is  accelerated.     The  type  specimen  repre- 
sents an  intermediate  form. 

FUSUS  ETRUSCUS  Pecchioll 

(Plate  VIII,  fig.   14.) 

1862.  Fusus  etruscus  Pecchioli,  Di  un  nuovo  fossile  delle  Argille  Subapennine, 
Firence  (with  plate). 

This  large  and  robust  species  differs  from  F.  clavatus  in  the  angu- 
lation and  nodulation  of  the  whorls,  and  the  very  coarse  spirals.  The 
ribs  persist  through  the  last  whorl,  but  are  more  of  the  character  of 
undulations.  Where  crossed  by  the  strong  spirals  they  are  coarsely 
nodulated.     Lip  strongly  lirate. 
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This  species  bears  the  same  relation  to  F.  clavatus  that  F. 
incequicosfatiis  bears  to  F,  longirostris.  Both  this  species  and  F, 
clavatus  may  be  regarded  as  members  of  a  lateral  branch  from  the 
radical  of  the  longirostris  stock. 

Locality:  Asti  in  Piemont  (M.  C.  Z.  1214)  ;  Senese  (Type  in  Regie 
Museo  di  Firenze). 

Horizon:    Subapennine  stage  (Etage  27),  Pliocene. 

The  relations  of  these  species  may  be  expressed  as  follows : 


F.  castellarquatensis. 


F.  incequico status. 


F,   longirostris. 


F.  gabbi. 


F.  etruscus. 

I 

F.  clavatus 
var.  y. 

1 
F.  clavatus 

type 

I 

F.  clavatus 
var.  /i. 


.(?). 


THE    FUSUS    ROSTRATUS    SERIES. 

This  series  is  represented  in  the  Miocene  and  Pliocene  of  the 
Mediterranean  region  and  by  species  living  in  the  Mediterranean  Sea 
to-day.  The  Tertiary  representatives  show  a  greater  range  of  varia- 
tion than  do  the  recent  ones,  judging  from  a  fairly  extensive  series  of 
specimens  seen  and  from  published  figures  and  descriptions.  Several 
species  may  be  distinguished  both  among  the  recent  and  the  fossil 
forms,  the  gradation  between  them  being,  however,  complete. 


Pliocene  Species. 

FUSUS  ROSTRATUS   (Olivi). 

(Plate  VII,  figs.  4-10.) 

1792.  Murex  rostratus  Ouvi,  Zoologia  Adriatica,  p.  153. 

1856.  Fusus  rostratus  Hoernes,  Foss.  Moll.  Tert.  Bccken  Wien,  p.  290,  taf.  32, 

tig.  2  (with  synonymy). 
187 1.  Fusus  rostratus  Bellardi,  Moll.  Terz.  Piem.,  etc.,  pt.  i,  p.  129,  pi.  9,  fig.  2. 

The  protoconch  of  this  species  is  of  the  normal  Fusus  type,  ending 
abruptly  with  a  varix.  The  riblets  on  the  last  portion  of  the  proto- 
conch are  narrow  and  rather  far  apart,  leaving  interspaces  which  are 
more  than  twice  the  width  of  the  ribs. 

The  conch  begins  abruptly  with  round  whorls  furnished  with  strong 
round  ribs  which  extend  from  suture  to  suture,  and  are  crossed  and 


PHYLOGENY   OF   FUSUS   AND  ITS   ALLIES.  59 

cancellated  by  strong  spirals.  In  the  succeeding  whorls  the  ribs  in- 
crease in  strength,  but  continue  to  extend  across  the  entire  whorl. 
The  central  spiral  increases  slightly  in  strength,  without  producing  an 
angulation.  The  shoulder  also  remains  rounded.  Intercalated  spirals 
appear  early,  but  do  not  reach  the  strength  of  the  primary  spirals.  In 
some  cases  this  intercalation  becomes  compound.  Towards  the  end 
the  ribs  either  grow  stronger,  leading  to  such  forms  as  fig.  5,  pi.  VII,  or 
else  become  obsolete,  leading  to  such  species  as  F.  semirugosus  Bell, 
et  Mich.  (PI.  VIII,  fig.  9-12)  and  F.  cinctus  Bell,  et  Mich. 

In  general  aspect,  and  particularly  in  the  character  of  its  ribs, 
this  species  is  not  unlike  some  varieties  of  Clavilithes  rugosus,  this 
Eocene  species  having  attained  the  same  degree  of  development  which 
F.  rostratus  reaches  in  the  Pliocene. 

From  the  round-whorled  variety,  in  which  the  strengthening  of  the 
central  spiral  alone  marks  the  beginning  of  a  peripheral  angulation  of 
the  whorls,  a  branch  leads  to  the  strongly  angulated  forms  which  are 
typified  by  F,  hred(s  Mich.  Even  within  the  limits  of  the  present 
species  angular  varieties  may  be  recognized,  in  which  the  shoulder 
becomes  somewhat  flattened  and  the  central  spiral  transformed  into  a 
keel  (see  pi.  VII,  fig.  4).  Not  infrequently  the  last  whorl  returns 
to  the  more  primitive  rounded  condition  with  (usually)  swollen  ribs, 
which  is  probably  a  gerontic  feature.  Figure  5,  pi.  VII,  illustrates 
a  specimen  in  which  this  feature  has  been  developed  to  an  extreme 
degree.  As  far  as  the  penultimate  whorl,  this  specimen  shows  all  the 
characters  of  an  angular  variety  of  F,  rostratus.  These  features  come 
to  a  sudden  stop  at  a  point  which  evidently  marks  an  old  break  or 
injury  to  the  shell.  This  resulted  in  the  modification  of  the  last  whorl 
and  ribs,  which  have  passed  into  a  condition  in  which  they  resemble  the 
gerontic  features  of  the  last  portion  of  a  normal  old  age  individual. 
The  whorl  itself  is  rounded  and  has  strong  rounded  ribs  which  are 
more  of  the  nature  of  regular  folds  than  of  ribs.  These  folds  are 
separated  by  wide  interspaces  and  extend  from  suture  to  suture. 
Towards  the  end  they  become  strongly  bulging,  especially  at  the 
periphery  of  the  whorl,  where  the  last  one  of  the  ribs  projects  about  a 
quarter  of  an  inch.  While  at  first  these  are  true  folds  in  the  shell, 
aflFecting  the  interior  as  well  as  the  exterior,  they  quickly  become 
solid  by  the  deposition  of  secondary  calcareous  material,  so  as  to  be  no 
longer  visible  on  the  inside  of  the  whorl.  The  spirals  are  strongest  in 
the  center  of  the  whorl,  where  three  of  them  are  especially  prominent. 
They  decrease  in  prominence  towards  the  sutures.  Intercalation  of 
spirals  is  compound. 

This  specimen  shows  that  premature  gerontism  may  be  induced 
by  injury,  the  resulting  growth  being  similar  in  all  respects  to  the 
normal  gerontic  growth  in  an  old  individual. 
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Figures  9  and  10  illustrate  other  forms  in  which  the  round  swollen 
ribs  are  strongly  developed.  These  approach  closely  to  the  variety 
bononicnsis  Foresti  (Cat.  Moll.  Foss.  Plioc.  Bolognese,  p.  32,  tav.  i, 
fig.  10,  11),  in  which  this  feature  is  carried  to  excess. 

Localities:  Italy;  Castellarquato,  Luganiano,  and  Asti  (M.  C.  Z. 
1448,  1449,  1450,  1451)  ;  Orciano  (M.  C.  Z.  27805-Pl.  VII,  fig.  5) ; 
Palermo  (M.  C.  Z.  27807) ;  Stazzano  (M.  C.  Z.  1556)  ;  Sicily  (Desh.) ; 
France;  Touraine  (Desh.);  Vienna  Basin  (Homes). 

Horizon:  Miocene  and  Pliocene  ( ?)  Subapennine  formation,  Etage 
2y,  north  Italy. 

FUSUS   BREDiE   Michelotti 

(Plate  VII,  figs.  1-3,  Plate  XVII,  fig.  4) 

1814.  Murex  rostratus  Brocchi,  Conchiologia  Foss.  Subapen.,  p.  416,  tav.  8,  fiig.  i. 
1847.  Pleurotoma  bredce  Michelotti,  Foss.  Mioc.  Italic,  p.  300,  pi.  17,  fig.  7.    Not 

Fusus  bredcB,  ibid.,  p.  398,  pi.  X,  fig.  8. 
1856.  Compare  F,  rostratus  Hornes,  Foss.  Moll.  Tert.  Beck.  Wien,  p.  291,  p. 

32,  fig.  I,  and  F.  austriacus  Hoernes  and  Auinget.  Gast.  Oestreich  Ungam., 

p.  251,  pi.  31,  fig.  3.    Not  F.  breda  Hornes,  Foss.  Moll.  Tert.  Beck,  Wien,  p. 

284,  pi.  31,  fig.  I. 
1872.  Fusus  bredcB  Bellardi,  Moll.  Terr.  Terz.,  pt.  i,  p.  128,  pi.  IX,  fig.  i,  ib. 

This  species  represents  an  extreme  specialization  of  a  type  de- 
scended from  F.  rostratus.  The  specialization  lies  chiefly  in  an 
accentuation  of  features,  shown  in  progressive  individuals  of  F, 
rostratus,  but  never  very  strongly  developed.  F,  bredce  is  a  progressive 
type  which  has  succeeded  in  carrying  on  the  line  of  development  begun 
by  a  certain  section  of  F.  rostratus,  but  generally  abandoned  when, 
with  old  age,  the  individual  reverted  to  the  more  primitive  and  senescent 
condition  of  round  whorls  with  swollen  ribs.  F,  hrcdce  is  an  accelerated 
type  when  compared  with  F,  rostratus.  The  features  which  in  the 
latter  species  appeared  only  in  the  adult  are  in  the  fomier  assumed  and 
passed  through  quite  early  in  life. 

The  protoconch  is  of  the  nornial  Fusus  type,  but  somewhat  de- 
pressed. It  comprises  one  and  a  half  volutions  and  ends  with  a  strong 
varix.  It  is  smooth  except  for  the  last  portion  of  the  last  whorl,  which 
is  marked  by  narrow  faint  vertical  riblets,  which  are  rather  widely 
separated  (pi.  XVII,  fig.  4). 

The  first  whorls  of  the  conch  are  rounded  and  bear  coarse  rounded 
vertical  ribs,  separated  by  less  than  their  width,  and  crossed  by  closely 
set  rounded  spirals.  The  two  central  spirals  quickly  become  strength- 
ened, thus  giving  the  whole  an  angular  character.  Intercalation  of 
spirals  begins  with  the  fourth  volution  of  the  conch. 

The  upper  one  of  the  two  central  spirals  becomes  stronger  than  the 
lower  one,  while  at  the  same  time  the  ribs  of  the  shoulder  diminish  in 
strength,  and  the  shoulder  itself  is  flattened.  The  upper  spiral  in  the 
adult  stage  becomes  a  spinous  carina,  the  spines  vertically  flattened  and 
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very  strongly  marked.  In  this  stage  the  shoulder  in  the  typical  speci- 
mens is  flattened  and  the  spirals  on  it  are  numerous,  fine  and  closely 
crowded. 

Gerontism  is  marked  in  this  species,  as  in  the  preceding,  by  a  return 
of  the  whorl  to  the  rounded,  round-ribbed,  primitive  condition  with 
the  outer  lip  drawn  into  a  strong  rounded  fold  and  the  inner  lip  separated 
from  the  columella. 

A  very  large  shell  apparently  closely  related  to  this  species  was 
figured  by  Homes  (pi.  32,  fig.  i)  as  a  variety  of  F.  rostratus.  In  this 
the  asperations  on  the  periphery  are  very  strong,  and  the  shoulder 
is  moderately  convex.  There  are  about  two  and  a  half  volutions  more 
than  in  fig.  3,  pi.  VII,  which  resembles  it.  The  specimen,  with  another, 
was  found  in  the  lower  Tegel  of  Baden  in  the  Vienna  Basin,  a  forma- 
tion considered  of  Miocene  age.  This  species  was  afterwards  separated 
by  Hoernes  and  Auinger  as  Fustis  austriacus. 

Localities:  Italy,  Castelarquato ;  Asti  in  Piemonte  (M.  C.  Z.  1452- 
1455,  27806)  ;  Baldissera,  Grangia  (Bellardi). 

Horizon:  Pliocene  Subapennine  formation,  Etage  27.  Also  re- 
corded from  Miocene  med.  (Bellardi). 

FUSUS  SEMIRUGOSUS  Bellardi  and  MichelottL 

(Plate  VIII,  figs.  9-12.) 

184a  Fusus  semirugosus  Bellardi  et  Michelotti,  Saggio  Orittografico,  p.   13, 

tav.  I,  fig.  13. 
1856.  Fusus  semirugosus  Hornes,  Foss.  Moll.  Tert.  Beck.  Wien,  p.  294,  pi.  32, 

figs.  8-10  (with  bibliography). 

This  is  an  advanced  species  of  the  rostratus  stock,  in  which  through 
loss  of  ribs  in  later  whorls,  a  phylogerontic  stage  of  development  has 
been  reached.  It  represents  the  terminal  member  of  a  lateral  branch 
from  F,  rostratus. 

The  protoconch  is  fusoid,  consisting  of  one  and  one  half  volutions 
ending  in  a  prominent  varix,  and  ornamented  in  the  last  half  volution 
by  fine  closely  set  vertical  riblets,  which  in  some  specimens  are  only 
seen  with  difficultv.  The  whorls  of  the  conch  are  rounded  with 
rounded  vertical  ribs,  separated  by  concave  interspaces  of  about  equal 
width.  The  spirals,  which  appear  suddenly  after  the  end  of  the  proto- 
conch, are  sharp,  subequally  distant  and  decrease  gently  in  thickness 
towards  the  sutures.  The  interspaces  are  wider  than  the  spirals. 
Intercalated  spirals  appear  in  the  fourth  volution  of  the  conch.  A 
slight  angularity  with  a  faint  flattening  of  the  shoulder  appears  in  some 
of  the  later  whorls,  there  being  some  variation  in  the  age  of  the  indi- 
vidual when  these  appear.  A  faint  concavity  occurs  just  below  the 
suture,  delimiting  a  subsutural  band,  which  becomes  quite  prominent  in 
the  later  whorls  and  indicates  the  presence  of  a  posterior  canal  through- 
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out  a  greater  part  of  the  life  of  the  individual.  The  ribs  become 
obsolete  on  the  fifth  or  sixth  whorl  of  the  conch,  after  which  the 
whorls  are  only  marked  by  faint  spirals.  On  the  ribless  whorls  the 
lines  of  growth  are  of  about  equal  strength  with  the  spirals,  thus  pro- 
ducing a  cancellated  appearance. 

Localities:  Sicily,  Palermo  (Coll.  Wag.  Free  Inst.  Sci.  4673)  ;  no 
loc.  (M.  C.  Z.  1226)  ;  Torino  (Bell,  et  Mich.)  ;  Voslau  and  Vienna 
Basin;  rare  (Homes);  Lapugmy  (Neugeboren). 

H orison:  Lower  Tegel,  Miocene  of  Vienna  Basin  (Homes), 
Pliocene  of  Italy. 

Homes  figures  a  number  of  specimens  from  the  Vienna  basin  under 
this  name.  In  some  of  these  the  carina  persists  longer,  thus  recalling 
the  figure  of  F.  ductus  given  by  Bellardi  and  Michelotti. 

FUSUS  CINCTUS  BeUardi  and  MichelottL 

1840.  Fusus  cinctus  Bellardi  and  Michelotti,  Saggio  Orittografico,  p.  12,  tav. 
I,  fig.  15. 

This  is  apparently  a  closely  related  species  which  occupies  an  inter- 
mediate position  between  F,  rostratus  and  F,  semirugosus.  It  retains 
the  carina  or  keel  in  all  but  the  final  whorl.  The  relation  of  tliese  two 
species  to  F,  rostratus  was  pointed  out  by  the  authors  cited. 

Locality:  Asti. 

Horizon:  Pliocene. 

Recent  Species  of  the  Fusus  Rostratus  Series. 

FUSUS  FRAGOSUS  Reeve. 

(Plate  VII,  figs.  12,  13.) 

1848.  Fusus  fragosus  Reeve,  Iconica,  pi.  19.  fig.  71. 
Compare  Fusus  rostratus  Reeve,  Iconica,  pi.  14,  fig.  55. 
Compare  Fusus  rostratus  Tryon,  Man.  Conch.,  vol.  Ill,  p.  61. 

This  is  the  most  primitive  existing  member  of  this  series.  It  is 
even  more  primitive  than  any  of  the  species  so  far  described  from  the 
Pliocene  beds,  though  it  is  to  be  presumed  that  this  species  existed  in 
Pliocene  times. 

The  protoconch  is  less  elevated  than  in  the  colus  series,  the  whorls 
being  somewhat  compressed.  The  early  portion  is  smooth,  the  later 
furnished  with  smooth  vertical  riblets.  The  total  length  of  the  proto- 
conch is  about  one  and  one  half  volutions.  The  whorls  of  the  conch 
are  round  in  all  stages,  furnished  with  rounded  ribs  which  in  the  earlier 
whorls  are  less  than  their  width  apart,  but  on  the  body  whorl  are 
separated  by  interspaces  nearly  twice  as  wide  as  the  ribs.  The  spirals 
are  strong  and  nearly  uniform  in  the  early  whorls ;  the  central  one  in- 
creases in  strength  in  the  later  whorls,  but  never  becomes  strong  enough 
to  produce  an  angulation.  Intercalated  spirals  appear  in  the  fifth  or 
later  whorls  of  the  conch. 
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•     Locality:  Unknown  (M.  C.  Z.  922). 

Habitat:  Mediterranean,  20  to  100  fathoms  on  corals  and  rocks. 

In  fig.  II  of  plate  VII  a  specimen  from  Palermo  is  shown  which 
may  be  derived  from  this  species,  though  from  the  imperfection  of  the 
young  stages  it  is  not  possible  to  make  a  thoroughly  satisfactory 
identification.  In  general,  the  immature  whorls  agree  with  those  of 
F.  fragosus,  except  that  intercalated  spirals  occur  only  in  the  adult. 
The  last  whorl  is  without  ribs  except  just  behind  the  aperture  where 
they  may  recur.  The  spirals  are  strong  and  subequal.  The  canal 
is  rather  short.  If  this  veriety  really  belongs  to  the  present  series  it 
represents  the  semirugosus  type  among  the  existing  members. 

Locality:  Palermo  (M.  C.  Z.  926,  927). 

Reeve's  species  55  forms  a  connecting  link  between  F.  fragosus  and 

F.  rostratus. 

FUSUS  HOSTRATUS  (OUvi). 

(Plate  VII,  figs.  15  and  16.) 

1792.  Murex  rostratus  Olivi,  Zoologia  Adriatica,  p.  152  (Ginanni  Adriatica,  t.  2, 

tav.  7,  fig.  56). 
1883.  Fusus  rostratus  Kobelt,  Europaische  Meeresconchilien,  p.  52,  pi.  9,  figs.  6-ia 

The  original  description  is  as  follows : 

"M.  Stromdo  di  prima  specie  di  colore  biondetto  formato  ad  angoli, 
e  tutto  recoperto  di  firmissimi  cordoncini,  che  gli  girano  pel  traverso. 

'Abita  diversi  fondi,  e  predilige  gli  arenacei :  Frequente. 
'Si  trova  ancora  lo  Strombo  di  seconda  spezie  rigato,  e  papigliato, 
di  rostro  curvo  edi  colore  che  inclina  al  cameo  dello  stesso  Gina  Ginanna 
tav.  7,  fig,  s/,  ed  um'altra  varieta  piu  ventricosa  a  coda  replicata,  e 
corta." 

Olivi  makes  the  type  of  this  species  the  specimen  figured  by  Ginanni 
in  his  Adriatica,  t.  2,  p.  8,  tav.  7,  fig.  56.  I  have  not  seen  this  publica- 
tion, the  date  of  which  is  1774,  but  from  the  description  cited  it  appears 
that  the  typical  form  is  that  with  the  carinated  or  angular  whorl,  as 
shown  in  figures  22  and  23  of  plate  VII.  This  is  the  common  variety 
and  may  be  regarded  as  typical. 

Occasionally  the  central  carina  becomes  strong,  flat  and  projects 
beyond  the  others  on  the  body  whorl,  being  especially  prominent  where 
it  crosses  the  round  bulging  ribs.  The  strengthening  of  the  central 
spiral  occurs  at  varying  ages,  sometimes  in  accelerated  individuals  ap- 
pearing quite  early.  In  such  cases  the  body  whorl  often  has  an  angular 
aspect,  though  the  shoulder  remains  convex.  (No  recent  species  of 
this  series  with  flat  shoulder  has  been  found  among  the  collections 
examined,  nor,  so  far  as  I  can  find,  has  any  been  described.) 

In  such  accelerated  individuals  the  intercalated  spiral  appears  in  the 
fourth  or  even  the  third  whorl  of  the  conch.  In  some  specimens  the 
intercalation  becomes  multiple  on  the  body  whorl,  while  the  carination 
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»  becomes  pronounced  and  vertically  flattened  as  in  the  most  advanced 

Pliocene  species.  The  shoulder,  however,  never  loses  its  convexity 
as  it  does  in  the  fossil  species,  though  it  may  become  considerably  de- 
pressed (fig.  21 ).  Occasionally  the  ribs  become  obsolescent  in  the  last 
portion  of  the  body  whorl.  The  more  accelerated  individuals  ap- 
proach F.  ccelatus  Reeve  (Iconica,  pi.  8,  figs.  35  a-&),  which  appears 
to  be  a  variety  of  this  series  in  which  the  spirals  and  ribs  are  both 
strongly  developed,  producing  a  striking  appearance. 

Locality:  Mediterranean  (M.  C.  Z.  923,  924,  925). 

Habitat:  20  to  100  fathoms  on  corals  and  rocks  (Tryon). 

In  the  collection  of  the  Academy  of  Natural  Sciences  in  Philadelphia 
are  a  number  of  specimens  labelled  Fnsus  rostratus  var.  carinata.  The 
specimens  are  from  Greece  and  represent  the  most  accelerated  recent 
types  of  the  series  yet  seen. 

The  protoconch  is  of  the  normal  Fiistis  type  with  numerous  crowded 
vertical  riblets  on  the  final  portion  and  ending  abruptly  with  a  varix. 

The  conch  begins  with  round  whorls  furnished  with  broad  round 
ribs  which  are  crossed  by  strong  revolving  lines  of  which  five  are  usually 
visible  above  the  suture,  the  fifth  being  often  covered  in  part  by  the 
succeeding  whorl.  In  the  third  volution,  the  central  spiral  develops 
into  a  prominent  carina,  the  shoulder  at  the  same  time  becoming  flat- 
tened. The  ribs  also  become  more  widely  separated  until  they  are 
about  twice  their  width  apart  or  more.  They  also  become  obsolete 
on  the  upper  portion  of  the  shoulder.  Intercalation  begins  with  the 
appearance  of  the  angulation.  The  central  carina  attains  almost  the 
sharpness  of  that  of  the  milder  varieties  of  F.  bredcc  as  shown  in  fig. 
I  of  pi.  VII.  The  flattened  shoulder  and  the  prominent  intercalations 
make  the  resemblance  in  some  cases  very  marked. 
IL._^  It  is  a  remarkable  fact  that  the  Pliocene  varieties  appear  on  the 

I  whole  to  be  more  accelerated  than  the  recent  ones.     The  flattening  of 

the  shoulder  is  rare  in  the  recent  varieties,  nor  have  any  specimens 
been  seen  in  which  the  keel  is  as  strong  and  sharp  as  that  of  F.  bredce. 
Furthermore,  gerontic  types  like  F,  semirugosus  are  not  as  yet  known 
in  the  recent  fauna,  though  common. in  the  Tertiary.  If  it  is  proved 
to  be  a  fact  that  the  Tertiary  species  are  more  specialized  than  the 
modem  ones,  for  th<^  determination  of  which  large  collections  of 
recent  and  Tertiary  specimens  from  all  parts  of  the  Mediterranean 
region  are  required,  the  explanation  may  be  found  in  the  independent 
development  of  the  Tertiary  series  in  a  circumscribed  provincial  area. 
The  highly  specialized  species  are,  so  far  as  I  am  aware,  recorded  only 
from  the  Piedmont  district,  and  the  suggestion  presents  itself  that  the 
separation  may  have  been  due  to  the  influence  of  the  forming  Apen- 
nine  chain. 
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FUSUS  CCELATUS  Heeve. 

(Plate  VII,  fig.  17.) 
1847.  Fusus  coelatus  Reeve,  Iconica,  pi.  8,  sp.  35. 

A  specimen  in  the  collection  of  the  Philadelphia  Academy  of  Sci- 
ences probably  represents  this  species.  The  figured  specimen  from 
the  collection  of  the  Museum  of  Comparative  Zoology  also  approaches 
this  species. 

The  protoconch  is  fusoid,  somewhat  depressed  and  consists  of  only 
about  one  and  a  third  volutions.  The  last  third  is  furnished  with 
riblets. 

The  conch  has  round  whorls  throughout,  the  ribs  are  rounded,  at 
first  less  than  their  width  apart,  while  on  the  body  whorl  they  are 
nearly  twice  their  own  width  apart.  The  sutures  are  deep  and  the 
anterior  canal  is  slightly  flexed.  Intercalated  spirals  appear  on  the 
third  whorl.  The  lines  of  growth  form  corrugations  where  they  cross 
the  spirals. 

This  species  is  probably  to  be  regarded  as  a  lateral  branch  from 
the  rostratus  stock. 

The  relations  of  these  species  may  be  expressed  as  follows: 


F,  calatus. 


Recent. 


Var.  carinatus, 
F.  rostratus, 
F.  fragosus. 


Tertiaey. 


F.  bred<e. 

I 
P.  rostratus. 


F,  semirugosus. 

I 
F,  cinctus. 


Fusus  spJ 


10.    THE   FUSUS   AUSTRALIS   SERIES. 

This  is  a  series  of  thick-set  Fusi  which  appear  to  be  genetically 
related  to  F.  distans  and  F,  perplexus.  They  are  chiefly  confined  to 
the  Indo-Pacific  seas,  but  are  represented  on  the  American  coast  by 
F,  brasiliensis. 

FUSUS  AUSTRALIS  Quoy. 

1832.  Fusus  australis  Quoy,  Voyage  Astrolabe,  zool.,  vol.  2,  p.  495,  t.  24,  figs.  9-14. 
1847.  Fusus  cribriliratus  Reeve,  Iconica,  pi.  5,  sp.  20. 

The  protoconch  of  this  species  has  not  been  seen,  but  that  of  the 
closely  related  F,  brasiliensis  may  be  taken  as  typical  of  this  species  as 
well. 

The  conch  begins  with  rounded  whorls,  the  earliest  of  which  have 
not  been  seen.  The  whorls  are  furnished  with  rounded  ribs  and  the 
center  is  marked  by  two  spirals  which  are  more  prominent  than  the 
others,  because  somewhat  stronger,  as  well  as  somewhat  farther  apart. 


I  I 
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A  little  later  the  upper  of  the  two  spirals  becomes  stronger,  thus  pro- 
ducing a  unicarinate  aspect.  The  ribs  are  at  first  strong  and  the 
spirals  sharp  and  prominent,  and  between  them,  in  the  fifth  or  sixth 
volution,  simple  rounded  secondary  spirals  appear  by  intercalation. 
The  whorls  gradually  become  bulging  in  the  center  and  the  ribs  obsolete 
toward  the  sutures,  but  prominent  in  the  middle.  The  simple  inter- 
calation continues  for  some  time,  after  which  from  one  to  three  addi- 
tional ones  appear  on  each  side  of  the  secondary  spiral.  The  ribs  gen- 
erally become  obsolete  on  the  last  whorl  of  the  adult,  and  a  not  very 
prominent  keel — the  stronger  central  spiral — remains.  In  some  cases 
the  ribs  are  lost  on  the  young  specimen,  showing  individual  acceleration. 

In  the  younger  specimens  the  spindle  and  anterior  canal  are  pro- 
portionally longer  than  the  spire,  while  in  mature  shells  they  are  pro- 
portionally shorter.  The  striking  feature  of  this  shell  is  the  vertically 
compres^d  character  of  the  whorls  which  shortens  and  thickens  it, 
giving  it  an  appearance  similar  to  that  of  F.  distans. 

In  some  adult  specimens  the  prominence  of  the  keel  decreases,  imtil 
the  whorls  appear  round.  In  fact  I  am  convinced  that  in  a  sufficiently 
large  collection  all  the  structural  variations  found  in  the  colus  series, 
will  be  represented.  Parallelism  appears  to  be  the  rule  in  the  develop- 
ment of  the  species  of  Fusus,  and  it  is  to  be  seen  in  nearly  every  genetic 
series  within  the  genus.  The  shells  of  the  present  species  are  covered 
with  an  olive  brown  periostracum. 

A  specimen  in  the  Philadelphia  Academy  of  Science  collection  has 
the  characters  and  outline  of  this  species  with  a  bicarinate  young,  but 
it  has  its  spirals  noduled  in  a  striking  manner,  which  is  wholly  tinlike 
II  that  of  normal  specimens  of  the  species. 

The  radula  of  this  species  is  much  like  that  of  F.  inconstance 
II  Lischke,  the  central  teeth  being  slightly  different. 

Localities:    South  Australia   (M.  C.  Z.  ,  Nat.   Mus.  91749, 

16635)  J  Indo-Pacific  (M.  C.  Z.  34,  Acad.  Sci.). 

FUSUS   BRASILIENSIS   sp.   nov. 
(Plate  IV,  figs.  I  to  4.)     (Type  fig.  2,) 

The  protoconch  of  this  species  is  somewhat  less  oblique  than  the 
normal,  appearing  slightly  more  depressed  from  above.  It  consists 
of  one  and  one  half  volutions,  the  last  portion  of  which  are  furnished 
with  vertical  riblets,  which  toward  the  end  become  strong.  The  whole 
aspect  of  the  protoconch  recalls  that  of  the  Italian  Tertiary  Fusi. 

The  conch  begins  with  rounded  whorls,  which  at  first  are  less 
bulging  in  the  middle  than  those  of  the  preceding  species.  The  shell 
thus  appears  more  cylindrical  in  the  young.  There  are  two  strong 
central  spirals  visible,  giving  the  appearance  of  bicarination.  There 
are  really  three  of  these  strong  peripheral  spirals,  the  lower  one,  how- 
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ever,  being  covered  up  by  the  next  succeeding  whorl.  Above  these 
central  spirals  on  the  shoulder  are  three  other  spirals,  the  third  of 
which  is  next  to  the  upper  margin  of  the  whorl.  The  ribs  are  faint, 
being  more  of  the  nature  of  undulations,  broadly  rounded  and  with 
narrow  concave  interspaces.  On  the  latter  part  of  the  third  volution 
an  additional  (fourth)  spiral  appears  between  the  upper  marginal  one 
and  the  one  just  below  it.  A  little  later  intercalated  spirals  appear 
between  the  three  central  primary  spirals. 

With  continued  flattening  of  the  shoulder  the  upper  of  the  two  ex- 
posed central  spirals  becomes  stronger,  and  projects  above  and  beyond 
the  others  as  a  strong  keel.  By  intercalation  and  separation  of  sec- 
ondary from  primary  spirals,  the  appearance  of  highly  compound  inter- 
calation is  produced.  The  lines  of  growth  are  strongly  marked,  pro- 
ducing a  vertical  striation,  which  serrates  the  spirals.  The  ribs  fade 
away  toward  the  sutures,  being  strongest  and  sharpest  on  the  angle. 
In  some  of  the  less  accelerated  specimens  the  whorls  remain  round 
longer,  the  angularity  scarcely  becoming  pronounced  until  the  ephebic 
stage  is  reached. 

Accelerated  individuals  show  a  loss  of  angulation  and  tubercles  in 
the  last  whorl.  One  specimen  (M.  C.  Z.  947a,  PI.  IV,  fig.  4)  has  been 
seen,  in  which  the  ribs  are  absent  from  the  last  two  whorls,  and  the 
angulation  absent  from  the  last  whorl.  This  represents  an  advanced 
colus  type  of  this  series  (i.  e,,  the  colus  variety  of  this  species).  It 
almost  approaches  the  longicaudus  type,  which  would  be  reached  as  soon 
as  the  angular  ribbed  whorls  are  suppressed  or  replaced  by  rounded 
ribbed  whorls.  In  this,  as  in  all  the  other  series,  whether  they  be 
considered  series  of  species  (as  would  be  most  proper)  or  series  of 
varieties,  or  even  subvarieties,  the  same  order  of  variation  prevails  and 
the  same  types  of  mutations  (or  more  correctly  the  same  types  of 
species)  are  reproduced. 

The  color  of  the  American  specimens  of  this  species  is  white,  with 
orange  tipping  on  the  tubercles.  The  coloration  extends  in  a  weak 
stream  downward  and  upward  from  the  tubercle,  but  soon  dies  out. 

A  variety  from  off  Cape  Frio  ( M.  C.  Z.  961 )  shows  a  development 
comparable  to  F.  longissimus.  It  represents  the  opposite  extreme  from 
that  shown  in  the  longicaudus  variety  of  this  series  (M.  C.  Z.  947a), 
and  represents  a  progressive  rather  than  a  retrogressive  type.  It  agrees 
with  the  normal  form  in  the  protoconch  and  early  whorls,  but  the 
shoulder  becomes  more  concave,  and  the  tubercles  become  vertically 
flattened  and  strong.  The  spirals  become  faint  to  obsolete  on  the 
shoulder.  This  variety  has  quite  a  distinct  aspect,  but  it  is  clearly  a 
modification  of  the  normal  type. 

In  some  of  the  specimens  of  this  series  the  ribs  become  bulging  on 
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the  last  whorls,  and  the  spirals  become  sharp.     This  variety  seems  to 
form  a  comiecting  link  between  this  species  and  F.  marmoratiis. 

Localities:  Brazil  (M.  C.  Z.  945  type;  94Sa,  947,  948,  Thayer  and 
Hassler  expeditions)  ;  Florida?  (M.  C.  Z.  946  Wurdemann  shells)  ;  off 
Cape  Frio,  Brazil  (M.  C.  Z.  961,  dredged  in  35  fathoms,  Hassler  Ex.)  ; 
no  loc.  (M.  C.  Z.  949,  950,  950a)  ;  Suez?  (B.  S.  2506,  Chickering  coll.). 

FUSUS  MABMORATUS  PhOippi 

1847.  Fusus  marmoratus  Philippi,  Abbildungen,  Bd.  2,  p.  120,  pi.  24,  fig.  7. 
1847.  Fusus  marmoratus  Reeve,  Iconica,  pi.  i,  fig.  i,  ib. 

The  protoconch  of  this  species  has  not  been  seen,  but  it  is  probably 
of  the  nature  of  that  of  F,  brasiliensis. 

The  conch  begins  with  round  whorls  which  are  separated  by 
moderately  deep  sutures.  They  are  shorter  than  wide.  The  ribs  are 
round,  close  set  and  reach  from  suture  to  suture.  The  interspaces 
are  concave  and  narrower  than  the  ribs.  In  the  next  stage  an  angula- 
tion appears,  and  with  it  intercalated  spirals.  The  primary  spirals  are 
narrow,  sharp  and  distinctly  subspinose  on  the  ribs.  With  the  ap- 
pearance of  the  angulation  the  ribs  become  obsolete  below  the  angle  as 
well  as  gradually  above  it.  Sometimes,  however,  they  persist  to  near 
the  end. 

In  a  specimen  from  the  Gulf  of  Suez  (M.  C.  Z.  942)  the  ribs  are 
strongly  developed  on  the  penultimate  whorl,  but  become  obsolete  on 
the  body  and  shoulder  of  the  last  whorl.  They  remain  strong,  how- 
ever, on  the  periphery,  where  they  include  from  one  to  three  spirals, 
which  are  thicker  and  stronger  than  the  others,  and  which  produce 
the  noded  projections  on  the  keel.  The  coloration  is  mainly  on  the 
ribs. 

This  specimen  represents  the  toreumus  type  of  this  species  (series) 
never  passing  beyond  the  primitive  angular  stage.  It  is  the  most 
primitive  variety  of  the  species. 

In  another  specimen  (M.  C.  Z.  943)  the  peripheral  angulation  is 
formed  by  two  strong  spirals,  of  which  the  upper  one  is  the  stronger. 
The  anterior  canal  of  this  specimen  is  rather  shorter  than  that  of  most 
specimens. 

In  the  Red  Sea  occurs  a  variety  (described  below)  which  shows 
some  marked  differences.  It  has  been  identified  with  F,  multicarinatus 
Lam.  as  figured  by  Kiencr,  but  with  this  identification  I  can  not  agree. 
It  may  be  wise  to  separate  this  as  a  distinct  species  from  F.  marmoratus, 
although  it  is  difficult  to  state  just  wherein  lies  the  difference.  The 
variation  is  not  one  due  to  acceleration  in  the  development  of  a  distinct 
series,  but  is  rather  a  variation  in  those  characters  which  will  produce 
a  new  genetic  series.  In  a  refined  classification  the  variation  is  to  be 
considered  as  generic  rather  than  specific.     Nevertheless,  although  this 
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shell  marks  the  beginning  of  a  new  series,  the  variation  has  not  as  yet 

become  pronounced  enough  to  enable  one  to  state  its  characteristics 

precisely. 

FUSUS  MARMORATUS  Tar.  /?. 

This  variety  differes  from  the  preceding  in  being  more  angulated  in 
the  young,  when  the  whorls  are  rather  strongly  bicarinate.  The 
shoulder  is  flat,  though  strong  spirals  detract  somewhat  from  the  flat 
apearance.  Intercalated  spirals  appear  on  the  fourth  or  fifth  whorl, 
and  later  become  compound.  In  the  adult  whorls  the  ribs  generally  be- 
come obsolete,  first  fading  toward  the  sutures  and  later  wholly  dis- 
appearing except  on  the  keel,  where  they  produce  the  nodules.  The 
spirals  are  sharp  and  somewhat  serrated  by  the  lines  of  growth. 

There  is  considerable  variation  due  to  the  earlier  or  later  sup- 
pression of  the  ribs.  Sometimes  the  angulation  of  the  early  whorls 
is  less  strongly  marked,  and  then  the  specimen  resembles  the  typical 
F.  marmoratus.  In  some  specimens  the  ribs  disappear  before  the  adult 
stage  is  reached,  and  in  the  majority  of  specimens  seen  the  last  portion 
of  the  last  whorl  is  keelless  as  well. 

From  the  material  so  far  seen  two  types  of  variation  may  be  dis- 
tinguished. The  toreumus  type  retains  the  ribs  towards  the  end,  where 
they  are  represented  by  the  nodules  on  the  keel,  while  the  colus  type 
has  the  last  whorls  ribless  and  without  tubercles  on  the  keel.  If  the 
present  variety  is  considered  as  a  species,  the  several  mutations,  which 
mark  distinct  stages  of  development,  must  be  considered  as  distinct 
varieties.  In  this,  as  in  all  the  previous  cases,  acceleration  is  responsible 
for  the  production  of  these  mutations,  and  it  will  thus  be  seen  that, 
although  the  actual  difference  between  this  shell  and  the  normal  F. 
marmoratus  is  not  so  very  great,  being  perhaps  mainly  what  may  be 
called  a  provincial  mutation  (i.  e,,  a  variety  developed  in  a  separate 
province,  cut  off  from  the  mother  form),  it  has  nevertheless  begun  to 
develop  an  independent  series. 

Judging  from  Kiener's  figure  the  type  of  F,  mulHcarinatus  has  a 
longer  canal,  and  has  only  simple  spirals.  It  is  also  less  spinose  in 
appearance  than  this  variety,  and  the  coloring  is  more  uniform. 

A  rather  striking  specimen  of  this  species  is  in  the  collection  of  the 
Boston  Society  of  Natural  History  (228).  The  early  whorls  are  round 
and  the  ribs  rather  narrower  than  in  the  preceding  specimens.  Angula- 
tion and  intercalated  spirals  appear  in  the  fourth  whorl.  The  ribs  are 
rather  widely  separated  for  this  species.  The  shell  is  somewhat  • 
corroded,  and  does  not  show  sharp  surface  characters  nor  coloration. 
Just  below  the  suture  on  the  shoulder  the  whorl  is  marked  by  a  de- 
pressed band,  which  in  the  last  Whorl  becomes  a  slightly  depressed 
canal  or  canaliculated  interspiral  space,  containing  two  secondary  spirals. 
In  the  last  part  of  the  last  whorl  the  ribs  are  in  the  form  of  vertical 
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wrinkles,  which  are  aciculate  where  crossed  by  the  spirals.  The  inter- 
calated spirals  become  compound  in  the  adult. 

This  specimen  represents  a  gerontic  individual  of  this  species,  con- 
taining an  additional  whorl  above  what  is  usually  found  in  the  species. 

In  the  typical  F.  marmoratus  the  old  age  characteristics  consist  in 
a  loss  of  the  angulation,  a  wrinkling  of  the  shell,  a  loosening  of  the 
inner  lip  and  the  consequent  formation  of  a  pseudo-umbilicus. 

Fusus  australis  and  F.  marmoratus  are  closely  related,  but  I  do 
not  agree  with  Tryon  who  unites  them.  The  specimens  from  the  Red 
Sea  partake  of  the  character  of  both,  while  the  Brazilian  species  is 
closely  related  to  that  from  the  Red  Sea. 

The  young  of  F.  marmoratus  are  on  the  whole  more  rounded,  and 
perhaps  more  bulging  at  the  center,  with  a  slightly  deeper  impressed 
suture  and  less  flattening  of  the  shoulder.  The  coloration  of  F. 
australis  is  more  uniform,  and  not  so  marked  as  that  of  F.  marmoratus. 
The  canal  is  also  generally  longer  in  F.  australis. 

Localities:  Australia  (M.  C.  Z.  897)  ;  Gulf  of  Suez  (M.  C.  Z.  942)  ; 
no  loc.  -(M.  C  Z.  943)  ;  Red  Sea  (M.  C.  Z.  898).  Var.,  Red  Sea 
(M.  C.  Z.  899?,  944)  ;  East  Indies  (B.  S.  228). 

In  the  Haines  collection  of  the  American  Museum  of  Natural  His- 
tory are  a  number  of  specimens  which  appear  to  belong  to  this  variety. 
They  are  labelled  as  coming  from  Australia. 

The  protoconch  is  of  the  normal  form,  obliquely  elevated,  with  fine 
riblets  on  the  last  two-third  volution,  and  ending  in  a  varix.  The 
whorls  of  the  conch  succeeding  are  round,  with  regular  rounded  ribs. 
Of  these  there  are  four  or  five  in  the  best  specimens  seen,  or  fewer  in 
others.  They  are  bicarinate  at  the  periphery,  two  spirals  being 
stronger.  This  bicarination  persists  in  some  specimens,  while  in  others 
from  the  strengthening  of  one  of  the  spirals  a  simple  angulation  is 
produced.  The  ribs  become  obsolete  in  the  last  whorl,  but  the  spines 
are  prominent  on  the  angle.  Intercalation  has  become  highly  com- 
pound in  the  last  whorl,  and  the  lines  of  growth  are  also  prominent. 

The  spirals  of  the  body  whorl  along  the  line  of  the  suture  of  the 
succeeding  whorl  become  strong  so  as  to  produce  a  second  angulation, 
which,  though  not  very  prominent,  is  nevertheless  a  recognizable  fea- 
ture of  these  specimens.  An  accentuation  of  this  feature,  together  with 
an  accentuation  of  the  spines  and  a  corresponding  backward  pushing 
of  all  stages  (acceleration),  produces  F.  poligonoidcs, 

FUSUS  MACULIFERUS  Tapparone  Canefri. 

1830.  Fusus  colus  Deshayes,  Encyclop.  Meth.,  pi.  424,  fig.  4. 

1875.  Fusus  maculiferus  Tapparone  Can£Fri,  Muricidi  del.  Mar.  Rosso,  p.  626, 

This  specific  name  was  proposed  by  Tapparone  Canefri  for  the 
variety  of  F.  tuberculatus  figured  in  the  Encyclopedic  Methodique,  as 
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F.  coins.  It  has  a  second  angfularity  at  the  base  of  the  body  whorl. 
This  species  connects  F,  tuberculatus  with  the  Red  Sea  variety  of  F. 
marmoraius,  and  with  F.  polygonoides. 

A  number  of  specimens  in  the  Haynes  collection  of  the  American 
Museum  of  Natural  History  (7999)  labeled  as  coming  from  the 
Philippines,  appear  to  belong  to  this  species.  They  show  the  same 
ang^arity  at  the  base  of  the  body  whorl,  though  all  the  other  char- 
acters are  those  of  F.  tuberculatus.  This,  therefore,  may  be  consid- 
ered the  radicle  of  the  present  series. 

Locality:  Red  Sea  (Tapperone  Canefri)  ;  Philippines   (Am.  Mus. 

7999)- 

FUSUS  POLYGONOIDES  Lamarck. 

1822.  Fusus  polygonoides  Lamarck,  An.  sans  vert.,  T.  VII,  p.  129,  sp.  22. 
1847.  Fustts  polygonoides  Reeve,  Iconica,  sp.  36. 

Only  a  few  specimens  of  this  species  have  been  seen,  none  of  them 
showing  the  protoconch.  Some  doubt  may  be  entertained  as  to  the 
exact  generic  relations  of  this  species,  yet  in  the  absence  of  definite 
evidence  we  will  range  it  with  the  preceding  species  of  Fusus.  It 
appears  to  be  an  excentric  type  of  the  genus,  most  nearly  related  to 
the  angular  varieties  of  F.  tnarfnoratus.  Both  varieties,  the  long  and 
the  short,  are  represented  in  the  specimens  seen,  corresponding  to  the 
figures  given  by  Reeve. 

The  early  whorls  are  round,  thick  and  close  together.  The  ribs 
are  round,  and  about  their  own  width  apart.  There  are  six  primary 
spirals  visible.  In  the  sixth  or  seventh  whorl  angulation  appears,  the 
central  spiral  becoming  prominent  and  the  ribs  fade  towards  both 
sutures.  On  the  last  whorl  the  ribs  have  practically  disappeared  from 
the  shoulder,  but  on  the  angle  they  form  strong,  sharp  and  prominent 
conical  tubercles.  A  second  row  of  tubercles  occurs  on  the  body  of 
the  whorl,  formed  by  the  fourth  spiral  below  the  shoulder  angle.  In 
all  but  the  body  whorl  this  second  row  of  tubercles  is  covered  by  the 
next  succeeding  whorl.  Intercalation  is  of  the  very  mild  kind,  occur- 
ing  only  on  the  last  whorl  and  not  even  there  between  all  the  spirals. 
In  the  shorter  variety  intercalation  is  more  pronounced  and  occurs 
somewhat  earlier.  The  shoulder  of  this  variety  is  less  sloping  than 
that  of  the  longer  type. 

In  the  collection  of  the  Philadelphia  Academy  of  Sciences  are  a 
number  of  specimens  which  appear  to  be  bleached  varieties  of  this 
species,  with  the  shoulder  gently  convex  and  the  second  row  of  tubercles 
rather  subdued.  The  label  accompanying  this  lot  reads  as  follows: 
"Between  Cairo  and  Suez,  far  from  the  sea  are  immense  banks  of  these 
shells,  from  which  it  is  inferred  that  the  Red  Sea  formerly  extended 
there"  (E.R.Beadle). 

In  character  these  are  intermediate  between  F.  marmoratus  var. 
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/5  and  the  present  species.     Another  specimen,  probably  of  this  species, 
is  from  the  Arabian  coast. 

Localities:  East  Indies,  Red  Sea  (Phil.  Acad.  Sci.). 

FUSUS   LEPTORHYNCHUS  Tapparone  Canefri. 

1875.  Fusus  leptorhynchus  Tapparone  Canefri,  Muricidi  del.  Mar.  Rosso,  p.  627, 
pi.  19,  figs.  5,  5a. 

This  species  has  the  characters  of  an  elongated  colus-like  F. 
polygonoides,  with  which  Tapparone  Canefri  compares  it. 

Locality:  Red  Sea  (Tapparone  Canefri). 

The  relations  of  these  species  of  this  series  may  be  expressed  as 
follows : 

I  F,  leptorhynchus. 


6    F,  hrasiliensis, 
< 


^ 


F,  polygonoides. 


F.  marmoratus  var. 

I 
1 

F.  maculiferus. 
F.  iuberculatus. 


F.  australis. 


F.  marmoratus.    .s5 


I 


(4 

C 
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II.    SPECIES    OF   FUSUS   WHOSE    PRECISE   RELATIONS 

ARE   UNDETERMINED. 

FUSUS   SCHRAMMI  Crosse. 

1865.  Fusus  schrammi  Crosse,  Joum.  Conch.,  T.  13,  p.  31,  t.  i,  fig.  9. 
1881.  Fusus  schrammi  Kobelt,  Monograph  Fusus,  p.  172,  taf.  53,  fig.  4. 

A  good  description  of  this  species  was  given  by  Crosse,  and  to  this 
only  a  few  words  need  be  added  in  this  connection. 

The  shoulder  is  gently  concave,  the  shoulder  angle  sharp  and  fur- 
nished with  spines.  The  ribs  are  marked  on  the  earlier  whorls.  The 
peripheral  keel  is  made  of  two  close-set  spirals.  The  lines  of  growth 
pass  forward  near  the  suture. 

A  worn  specimen  bears  a  striking  resemblance  to  the  Miocene  F. 
spinifer  Bellardi  of  the  Italian  Tertiary.  The  large  number  of  spirals 
on  our  species  easily  distinguish  it  even  when  worn. 

A  single  specimen  of  this  species  occurs  in  the  collection  of  the 
Philadelphia  Academy  of  Sciences. 

The  protoconch  appears  to  be  of  the  normal  Fusus  type,  but  there 
is  a  suspicion  of  an  indication  that  the  riblets  which  appear  on  the  last 
part  of  the  whorl  extend  farther  up  on  the  protoconch  than  is  normal. 
This  suggests  relation  to  F.  (Heilprinia)  caloosacnsis.  The  form 
of  the  shell  indicates,  however,  a  normal  Fusus.  All  the  whorls  are 
round.     The  ribs  are  rounded  and  more  than  their  width  apart.     Inter- 
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calated  spirals  appear  early,  possibly  in  the  second  whorl.  The  lines 
of  growth  produce  strong  cancellations.  On  the  last  whorls  the  ribs 
have  disappeared,  and  the  spirals  have  become  compound  from  re- 
peated intercalation.  The  lines  of  growth  crossing  these  produce  a 
lattice  type  of  cancellation. 

Locality:  U.  S.  Fish  Com.  Sta.  2676,  407  fathoms  on  fine  sand  off 
Cape  Fear  N.  C.  45.8°  F.  temperature.     2  spec.  (Nat.  Mus.  87487). 

Habitat:  Guadaloupe,  W.  I.  (Crosse). 

FUSUS  HALISTREPTUS  DaU. 

1889.  Fusus  halistreptus  Dall,  Blake  Moll.,  vol.  2,  p.  168,  pi.  35,  fig.  7. 

This  species  was  well  described  by  Dall.  The  early  whorls  have  a 
distinct  bicarinate  aspect  from  the  strengthening  of  the  spiral  below 
the  central  one.  Intercalation  begins  in  the  earliest  whorls  preserved 
in  the  specimen.  In  the  later  whorls  the  shoulder  becomes  flattened 
and  the  ribs  become  subdued,  being  far  apart  and  narrow.  In  the 
early  ephebic  whorls  the  flattening  of  the  shoulder  is  arrested,  but  the 
central  spiral  continues  as  a  keel  which  is  sharply  noduled  by  the  faint 
ribs  which  persist  throughout.  The  primary  spiral  next  below  the 
central  one  repeats  the  characters  of  the  latter  in  a  milder  manner.  In 
the  final  whorls  the  shoulder  becomes  relatively  more  convex,  and  the 
intercalations  triplicate. 

Locality  and  Habitat:  U.  S.  Fish  Com.  Sta.  2655,  living  in  338 

fathoms,  Little  Bahama  Bank,  bottom  sandy.  Temp.  47.5°  F.  (Dall) 

(Nat.  Mus.  93333). 

FUSUS  COUEI  Petit. 

1853.  Fusus  couei  Petit,  Joum.  de  Conch.,  T.  4,  p.  249,  pi.  8,  fig.  i. 
1889.  Fusus  couei  Dall,  Blake  Moll.,  vol.  2,  p.  167. 

The  specimens  seen  of  this  shell  are  smaller  than  Petit's  specimen. 
The  shoulder  slopes  more  upward,  the  suture  is  less  impressed  and  the 
spirals  are  less  strong. 

The  protoconch  is  somewhat  depressed  and  not  so  typically  Fusoid 
as  in  the  species  of  Fusus  generally.  There  are  two  whorls,  the  sec- 
ond with  fine  narrow  riblets  which  pass  downward  about  a  third  the 
width  of  the  whorl,  then  forward,  forming  at  first  a  concavity  and  then 
becoming  gently  convex,  thus  describing  an  outline  like  a  reversed 
letter  S.  The  riblets  become  more  closely  crowded  and  broader  toward 
the  end  of  the  protoconch  and  no  strong  varix  appears.  The  proto- 
conch thus  appears  to  merge  into  the  conch.  The  ribs  of  the  early 
conch  are  broad,  low  and  rounded,  with  a  mere  linear  depression 
between  them.  They  extend  straight  from  suture  to  suture,  and 
are  very  regular.  They  are  crossed  by  narrow  elevated  spirals,  which 
are  increased  by  the  intercalation  of  secondary  ones  in  the  last  portion 
of  the  ribbed  spire.     The  ribs  disappear  at  the  beginning  of  the  fifth 
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volution  and  there  are  four  or  five  ribless  whorls  with  faint  raised  spiral 
lines  of  primary  and  secondary  type. 

The  very  slight  depression  of  the  suture  gives  this  shell  a  Pleur- 
otoma-like  aspect.     The  end  of  the  canal  is  slightly  reflexed. 

The  figure  given  by  Petit  shows  only  primary  and  secondary 
spirals,  t.  e.,  a  single  intercalation  of  spirals  in  a  large  specimen  of  over 
eleven  whorls. 

Localities  and  Habitat:  Coast  of  Gulf  of  Mexico  (obtained  by 
Captain  Coue  (Petit).  Between  Tampa  and  the  Dry  Tortugas  in  27 
fathoms  on  sand  (Nat.  Mus.  93654) ;  Gulf  of  Mexico,  in  26  fathoms  on 
fine  white  sand  (Nat.  Mus.  83572). 

FUSUS    (?)   DILECTUS  A.  Adams. 

1855.  Fusus  dilectus  A.  Adams,  Zool.  Proc.,  221. 

1881.  Fusus  dilectus  A.  Adams,  Tryon.  Man.  Conch.,  vol.  Ill,  p.  68  and  227,  pi. 

8S,  fig.  590. 

A  dead  specimen  in  the  collection  of  the  National  Museum  with 
barnacles  growing  on  its  outer  lip  has  been  identified  with  the  above 
species.  It  has  the  same  aspect  as  the  preceding,  but  differs  in  detail. 
It  is  somewhat  stouter  and  less  tapering.  The  protoconch  is  similar. 
The  first  whorl  of  the  conch  is  worn,  but  appears  not  unlike  that  of 
the  preceding  species.  The  second  third  and  fourth  whorls  have  three 
strong  sharp  spirals  in  the  center  of  the  whorl,  and  an  additional  one 
on  either  side  close  to  the  suture.  Intercalation  of  spirals  occurs  on 
both  sides  of  the  central  spirals,  and  soon  becomes  compound.  The 
ribs  disappear  in  the  later  whorls,  but  the  striae  continue.  The  shoulder 
is  more  concave  than  in  F,  couei  and  the  center  of  the  whorl  has  a  more 
angulated  appearance.  The  secondary  and  even  the  tertiary  spirals 
become  strong,  and  all  are  cancellated  by  the  strong  lines  of  growth, 
much  as  in  F.  halistreptus. 

This  species  may  represent  a  parallel  to  F.  couei  from  another  Fusus 
stock.      The  specific  identification  is  doubtful. 

Locality:  Moluccas  (Nat.  Mus.  19314). 

FUSUS  CERAMIDUS  DaU. 

1889.  Fusus  ceramidus  Dall,  Blake  Moll.,  vol.  2,  p.  171. 
II  This  is  not  a  typical  Fusns,  as  its  form  is  rather  short  with  a  short 

anterior  canal.  In  this  respect  it  comes  nearest  to  the  Mediterranean 
species  of  to-day. 

The  protoconch  is  typically  Fusoid,  the  apical  portion  obliquely 
elevated,  the  last  portion  with  fine  riblets  and  ending  in  a  varix.  The 
first  two  whorls  of  the  conch  are  non-angular,  although  two  central 
strong  spirals  are  present.  Beyond  this  the  whorls  become  angulated. 
The  ribs  are  far  apart  and  sharply  angulated  by  two  spirals ;  the  third 


PHYLOGENY   OF   FUSUS  AND  ITS   ALLIES.  75 

is  covered  by  the  suture.  There  are  two  or  three  finer  spirals  on  the 
shoulder.  Intercalated  spirals  appear  between  these  on  the  third 
whorl.  In  the  next  whorl  the  ribs  become  mere  swollen  undulations 
and  the  angularity  is  lost,  while  the  shoulder  changes  from  a  flat  to  a 
convex  contour.  The  whorls  then  become  round  and  regular  save  for 
the  imbricating  subsutural  band  mentioned  by  Dall. 

In  one  specimen  a  nodular  character  is  shown  on  the  center  of  the 
last  two  whorls,  due  to  a  strengthening  of  the  two  central  spirals  on 
the  ribs  and  a  complete  obsolescense  between  them.  The  ribs  are 
from  two  to  three  times  their  width  apart. 

Locality  and  Habitat:  Blake  sta.  273,  103  fathoms,  Barbados  (Nat. 
Mus.  87068) ;  Blake  sta.  290,  73  fathoms,  Barbados  (Nat.  Mus.  87069). 

The  following  species  from  the  Blake  collections  must  be  referred 
to  other,  probably  new,  genera.  Fusus  benthalis  Dall,  F.  amiantus 
Dall,  F.  apynotus  Dall;  F.  alcimus  Dall  (and  variety)  and  F.  am- 
phiurgus  Dall.  They  have  for  the  most  part  a  Falsifusus  type  of 
protoconch,  and  may  be  descended  from  that  genus. 

Species  Not  Seen. 

The  following  additional  recent  species,  probably  referable  to 
Fusus,  were  figured  by  Tryon  (Man.  Conch.,  vol.  Ill),  who  for  the 
most  part  refers  them  to  species  already  noticed : 

Plate  32,  fig.  96,  F.  brenchleyi  Baird  (^F.  nicobaricus  var.  Tryon). 

Plate  34,  fig.  112,  F,  loebbechii  Kobelt  (canal  rather  short  for  a 
true  Fusus). 

Plate  35,  fig.  124,  F.  hartwigi  Shuttlew  (==F.  gradatus  Reeve 
(Tryon) ;  fig.  125,  F.  paeteli  Dunker  (=F.  gradatus  Reeve,  Tryon)  ; 
fig.  126,  F,  similis  Baird  (=F.  undatus  Gmelin,  Tryon)  ;  fig.  129,  F. 
leptorhynchus  Tapparone  Canefri;  fig.  155,  F.  pfeifferi  Phil.  (Abbild. 
II,  t.  3,  fig.  I). 

The  following  additional  species  are  figured  in  Sowerby's  Thesaurus 
Mon.  Genus  Fusus, 

Plate  4,  fig.  25,  F,  sandvichensis  Sowerby,  apparently  allied  to  F. 
toreuma;  fig.  28,  F.  subquadratus  Sowerby;  fig.  30,  F.  acuticostatus 
Sowerby  (F.  coclatus  Reeve,  Tryon). 

Plate  5,  fig.  35,  F.  nodicinctus  A.  Adams;  fig.  36,  F.  dilectus  A. 
Adams ;  fig.  37,  F.  spiralis  A.  Adams ;  fig.  38,  F.  pateli  Dunker ;  fig. 
43,  F.  tasmanicnsis  Adams;  fig.  44,  F.  similis  Baird. 

Plate  7,  fig.  62,  F.  graciliformis  Sowerby ;  fig.  66,  F.  articulatus. 

Plate  8,  fig.  77 y  F.  percyanus  Sowerby;  fig.  78,  F.  assintilis  A. 
Adams. 

Plate  13,  fig.  157,  F.  IcBvigatus  Sowerby;  fig.  159,  F.  biangulatus 
Deshayes ;  fig.  164,  F.  rudico status  Sowerby ;  fig.  166,  F.  Icstus  Sowerby ; 
fig.  168,  F.  excavatus  Sowerby. 
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Additional   Species. 

Fusus  strigatus  Philippi,  Abbildungen,  vol.  3,  p.  116;  pi.  V.   (42), 

fig-  3. 

Fusus  pfeifferi  Philippi,  Abbildungen,  vol.  II,  p.  117,  pi.  Ill,  fig.  i. 

Fusus  nigricostatus  E.  A.  Smith,  Moll,  from  Japan,  p.  202,  pi.  20, 
fig-  33-  Canal  rather  too  short  and  flexed  for  a  typical  Fusus.  Re- 
calls Aptyxis  syraciisanus, 

Fusus  niponicus  E.  A.  Smith,  ibid.,  p.  203,  pi.  20,  fig.  3.  Appears 
to  be  related  to  the  rostratus  series,  if  a  true  Fusus, 

F.  coreanicus  E.  A.  Smith,  ibid.,  p.  204,  pi.  20,  fig.  35.  Probably 
not  a  true  Fusus,  may  be  related  to  the  preceding. 

Fusus  pulchellus  Philippi,  Kobelt,  Iconographie,  p.  55,  pi.  8,  figs. 
20  to  25.  Appears  to  be  related  to  F,  rostratus.  Canal  too  short  and 
flexed  for  a  typical  Fusus, 

The  following  additional  species  are  figured  by  Reeve  (Iconica^ 
Fusus)  :  Species  17,  F,  aureus  Reeve,  allied  to  F,  crebriliratus ;  species 
20,  F,  ustulatus  Reeve;  species  24,  F,  torrnlosus  Lam.,  allied  to  F. 
distans;  species  52,  F,  lanceola  (Martini)  probably  belongs  to  the  colus 
series;  species  54,  F,  clausicaudatus  Hinds  Voy.  Sulphur,  pi.  i,  figs. 
10,  11;  species  58,  F,  rufus  Reeve;  species  65,  F,  gradatus  Reeve; 
species  69,  F,  gracilimus  Reeve,  probably  a  member  of  the  colus  series ; 
species  75,  F.  acus  Adams  and  Reeve,  a  small  form,  probably  of  the 
colus  series;  species  88,  F,  muricatus  Montagu,  probably  a  member  of 
the  F,  rostratus  series. 

Fossil  Species  Not  Seen. 

FUSUS    (?)    UNICARINATUS   Desh. 

1824.  Fusus  unicarinatus  Desh.,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  515,  pi.  72,  figs. 

II,   12. 
1866.  Fusus  unicarinatus  Desh.,  Anim.  sans  vert.,  t.  3,  p.  252. 
Not  Fusus  unicarinatus  Beyrich,  Zeitschrift  der  Deiitsch.  Geol.  Gesellsch.,  1856, 

p.  80,  pi.  7,  fig.  6. 
1889.  Fusus  unicarinatus  Cossmann,  Cat.  Coq.  Foss.,  p.  177. 

I  have  not  seen  this  species,  which  occurs  in  the  Sables  inferieurs 
of  the  Paris  Basin.  I  am  inclined  to  class  it  with  Falsifiisnsf  serratus 
(Deshayes)  though  I  am  not  unmindful  of  the  possibility  that  it  may 
prove  a  true  Fusus,  This,  however,  I  doubt  very  much,  for,  occurring 
in  the  lower  Eocene,  it  has  alreadv  advanced  bevond  the  Fusi  of  the 
middle  Eocene  (F.  aciculatus  of  the  Galcaire  gross.)  in  development. 
The  middle  Eocene  species  are  very  primitive,  while  this  lower  Eocene 
species  takes  rank  in  development  with  Miocene  and  later  species 
of  true  Fusus  {F,  rostratus  and  F,  brcdce).  The  relationship  must 
be  established  by  the  study  of  the  protoconch,  which  I  believe  will 
show  its  relationship  to  Falsifusus  rather  than  to  Fusus. 
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Localities:  Retheuil,  Soissons,  Cuise-Lamotte,  Cuise  St.  Gobain, 
Paris  Basin. 

H orison:  Sables  inferieurs.     Lower  Eocene. 

FUSUS  MULTISPIRATUS   ▼.  Koenen. 

1856.  Fusus  unicarinatus  Beyrich,  Zcitschrift  d.   Deutsch.   Gcol.  Gcsellsch.,  p. 

80,  pi.  VII,  fig.  6. 
1889.  Fusus  multispiratus  v.  Koenen,  Nord-deutsch.  Unter  Oligocan,  Lief,  i,  p. 

174,  Pl.  14,  fig.  56. 

Von  Koenen  describes  the  protoconch  of  this  species  as  consisting 
of  one  and  a  half  smooth  swollen  and  strongly  arched  volutions,  the 
apex  "abweichend  gewunden  und  eingewickelt."  In  the  absence  of 
illustrations  it  is  somewhat  difficult  to  understand  the  exact  meaning 
of  these  words  but  they  suggest  the  typical  Fusus  protoconch.  The 
smooth  portion  is  succeeded  by  a  half  volution  which  is  ribbed  with 
eight  fine  riblets.  The  protoconch  is  said  to  be  similar  to,  though 
smaller  than,  that  of  the  French  specimens  (F,  unicarinatus f)  from 
Cuise. 

The  sculpture  of  the  conch  appears  abruptly,  consisting  of  four 
strong  spirals,  the  third  of  which  (from  above)  is  the  strongest.  The 
earliest  whorls  are  round,  and  the  ribs  extend  from  suture  to  suture. 
The  whorls  later  on  become  angular,  the  shoulder  flattened,  and  the 
ribs  obsolescent  at  the  sutures.  The  central  spiral  forms  a  carina, 
which  is  strongly  noded  where  crossed  by  the  ribs. 

Localities:  Biere;  Unseburg;  Lattorf;  Lethen;  North  Germany. 

Horizon:  Lower  Oligocene  (von  Koenen). 

This  appears  to  be  a  true  Fusus,  representing  the  toreumus  type  of 
the  modem  series  among  the  earlier  Tertiary. 

FUSUS  ERECTUS   von.  Koenen. 

1889.  Fusus  erectus  v.  Koenen,  Norddeutsch  Unteroligocan,  Lief.  I,  p.  176,  pl.  14, 
figs.  Ja,  b;  8a,  b,  c. 

This  small  species  appears  to  be  a  true  Fusus  judging  from  the 
description.  The  protoconch  is  described  as  smooth  and  "  blasig  auf- 
getrieben"  of  one  volution  and  a  half,  followed  by  a  quarter  volution 
with  four  smooth  riblets.  The  ornamentation  of  the  conch  appears 
abruptly,  with  three  spirals  on  the  rounded  whorl,  the  central  spiral 
being  the  strongest.  Additional  spirals  appear  a  little  later,  and  inter- 
calation occurs  in  the  adult.  Ribs  strong  and  far  apart  in  the  adult; 
interspaces  two  to  three  times  their  width.  The  whorls  remain  round 
to  the  end. 

Von  Koenen  compares  this  species  with  a  variety  of  F,  aciculatus 
from  Mouchy. 

Localities:  Lattorf;  Calbe;  Atzendorf ;  Unseburg;  North  Germany 
(von  Koenen). 

Horizon:  Lower  Oligocene. 
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If  this  species  is  not  the  young  of  some  more  highly  developed  type, 
it  probably  represents  a  scarcely  modified  successor  of  the  Eocene  F, 
aciculatus  (probably  the  British  variety)  ;  and  it  may  in  turn  have  be- 
come the  ancestor  of  the  American  progenitor  (  ?)  of  F,  turriculus  and 
F,  eucosmius,  i.  e.,  F,  hennickeni  of  the  Upper  Oligocene  (  ?)  of  the 
West  Indies. 

The  other  "Fusi"  from  the  Oligocene  of  North  Germany  belong 
to  other  genera. 

FUSUS   mCONSTANS  Michelin. 

1831.  Fusus  inconstans  Michelin,  Mag.  de  Conchyliologie,  p.  33,  fig.  33. 

This  is  a  Fusoid  shell  with  the  earliest  whorls  plicated,  but  the  last 
three  smooth.  The  inner  border  of  the  lip  is  Urate,  and  the  canal 
slightly  flexed.     A  rather  strong  posterior  canal  is  indicated. 

Horizon  and  Locality:  "  Falunieres  de  Salles  pres  Bordeaux 
(Michelin). 

FUSUS   PREVOSTI   Partsch. 

1856.  Fusus  prevosti  Partsch,  Hoemes,  Foss.  Moll.  Tert.  Beck.  Wicn,  I,  p.  285, 
pl.  31,  fig.  9. 

This  species,  found  at  Baden,  Voslau  Steinabrunn  and  other 
localities  in  the  Vienna  Basin,  may  be  a  ture  Fusus,  but  its  relations 
are  not  readily  determinable  from  an  inspection  of  the  figure  and  from 
the  description.  Homes  compares  it  with  F.  longissimus,  to  which 
his  figure  has  some  resemblance.  R.  Hoemes  and  Auinger  (Gast. 
Oestreich  Ungam,  p.  253,  pl.  31,  fig.  i)  state  that  the  figure  and  de- 
scription are  incorrect  and  give  figures  of  a  form  with  much  shorter 
anterior  canal.  This  makes  this  shell  less  like  a  true  Fusus,  and  more 
like  a  Fasciolaria,  to  which  genus  it  may  belong. 


B.     SPECIES    OF    FUSOID    SHELLS    GENERALLY 

REFERRED   TO    FUSUS. 

12.     THE   GENUS  APTYXIS  Troshel. 

(1868.    Troschel,  Das  Gebiss  dcr  Schnecken,  vol.  2,  p.  64.) 

This  genus  was  founded  for  the  reception  of  Fusus  syracusanus  L. 
It  was  supposed  to  differ  from  the  true  Fusi  in  the  Fasciolarioid 
character  of  the  dentition.  Typical  species  of  Fusus,  however,  such 
as  F.  inconstans  and  F,  australis,  have  a  very  similar  dentition.  Never- 
theless F,  syracusanus  differs  sufficiently  from  typical  species  of 
Fusus,  to  demand  a  separate  generic  designation.  The  most  impor- 
tant points  of  distinction  are  the  short,  slightly  sinuous  anterior  canal, 
and  the  long  stout  spire.  The  protoconch  and  early  stages  appear 
to  be  like  those  of  Fusus, 
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APTTXIS   PR0V:BNCALIS  (Risso). 

1824.  Fusus  provencalis  Risso,  Hist.  Nat.  L'Europe  Mer.,  T.  4,  p.  207,  pi.  9, 
fig.  131- 

1825.  Fusus  provencialis  de  Blainville,  Fauna  Fran^ise,  Moll.,  p.  87,  pi.  4D, 
fig.  I. 

No  specimens  of  this  species  have  been  seen,  but  the  illustrations 
given  by  Risso  and  de  Blainville  show  clearly  the  characteristics  of 
this  species.  It  appears  to  be  a  primitive  Fusoid  with  simple  ribs  and 
spirals,  the  latter  only  in  primary  series.  No  angulation  or  keel  ap- 
pears, and  the  ribs  continue  to  the  lip.  The  canal  is  short  and  slightly 
flexed,  corresponding  to  that  of  A.  syracusanus,  to  which  this  species 
probably  has  ancestral  relations.  This  relation  was  pointed  out  by 
de  Blainville. 

Accepting  this  relationship,  the  suggestion  presents  itself  that  this 
species  is  the  connecting  link  between  A,  syracusanus  and  primitive 
members  of  the  F.  rostratus  series  of  the  same  fauna.  This  relation  may 
be  tentatively  maintained  until  more  material  can  be  studied. 

Locality:  Provence,  Mediterranean  coast  of  France. 

APTYXIS   SYRACUSANUS  (Linnsus). 

1767.  Murex  syracusanus  LiNNiEUS,  Syst.  Nat,  ed.  12,  t.  i,  pt.  2,  p.  12. 

1847.  Fusus  syracusanus  Reeve,  Iconica,  pi.  3,  sp.  10. 

1868.  Latyrus    (Aptyxis)    syracusanus   Troschel,   Gebiss    der    Schnecken,   vol. 

2,  p.  64. 
1883.  Fusus  syracusanus  Kobelt,  Europaische  Meeresconchilien,  3,  p.  50,  pi.  g, 

figs.  3-5- 

The  protoconch  of  this  species  is  not  preserved  in  sufficient  per- 
fection in  the  specimens  examined  to  allow  accurate  determination.  It 
appears  to  be  typically  Fusoid. 

The  conch  begins  with  rounded  whorls  which  suggest  Fusus 
provencalis.  The  ribs  of  the  early  stages  are  broad  and  relatively 
close  together,  being  less  than  their  width  apart.  They  are  not  very 
strongly  marked  by  the  spirals  which  are  best  developed  in  the  inter- 
spaces. These  interspaces  are  deeply  colored.  Intercalated  spirals 
usually  appear  with  the  angulation,  which  in  the  less  accelerated  indi- 
viduals begins  late.  It  is  brought  about  by  the  increase  in  thickness 
of  the  two  central  spirals  which  at  first  are  similar.  Later,  however, 
the  upper  one  increases  in  strength,  and  the  shoulder  becomes  slightly 
flattened.  The  ribs  at  the  same  time  become  fainter  except  at  the 
center,  where  they  form  nodulations  at  the  angle. 

The  angulation  increases  through  flattening  of  the  shoulder,  and 
through  a  corresponding  flattening  of  the  sides  of  the  whorl,  thus 
producing  a  rigid  angulation.  The  ribs  continue  across  shoulder  and 
body  of  the  whorl. 

The  most  advanced  specimens  are  characterized,  in  addition,  by 
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revolving  color  bands,  which  cross  the  shoulder  but  leave  practically 
the  whole  of  the  exposed  part  of  the  body  free.  This  is  as  broad  as 
the  flat  part  of  the  body.  Just  above  the  suture  the  body  recedes  and 
is  colored  by  several  brown  revolving  bands.  The  ribs  are  most 
strongly  developed  on  the  white  band. 

In  slightly  more  advanced  specimens  the  same  coloration  occurs, 
but  the  nodulations  on  the  shoulder  angles  become  very  prominent  and 
the  ribs  weaker  on  the  shoulder.  Intercalation  is  twice  compound. 
One  specimen  (M.  C  Z.  931)  shows  a  rerounding  of  the  shoulders  in 
the  last  two  whorls,  the  shoulder  on  all  the  whorls  being  less  flat.  At 
the  beginning  of  the  ultimate  whorls  the  ribs  have  disappeared,  and 
'the  shell  is  smooth  for  about  half  an  inch  in  length.  This  is  ap- 
parently a  pathologic  condition.  After  this  the  normal  conditions 
appear  again,  but  with  a  convex  shoulder  which  merges  with  the  body 
more  and  more,  so  as  to  produce  a  uniform  curvature.  The  angula- 
tion remains  only  as  a  carina.  The  revolving  color  bands  do  not 
occur  in  this  specimen,  but  in  their  place  vertical  color  bands  mark 
the  ribs  slightly  in  front  of  the  center  from  the  beginning  of  the  ang^- 
UH  lation  to  the  end  of  the  shell. 

In  another  specimen  (M.  C.  Z.  929)  old  age  characters  are  shown, 
the  ribs  and  shoulders  having  disappeared  together  with  the   color 
bands.     The  whorls  at  the  same  time  become  round  and  colorless. 
Iiiin  Localities:  Mediterranean  (M.  C.  Z.  928,  930,  931,  932)  (B.  S.  229, 

■1 1  6083,  6084,  231)  ;  Tuscany  (M.  C.  Z.  929) ;  Morocco  (M.  C.  Z.  933). 

13.    EOCENE    SPECIES    GENERALLY    REFERRED    TO 

FUSUS. 

In  the  Eocene  of  the  Gulf  States  of  North  America  occur  several 
species  of  Fusoid  shells  which  have  all  the  aspect  of  a  true  Fusus,  but 
differ  from  that  genus  in  the  strikingly  distinct  protoconch.  This  is 
closely  similar  to  that  of  many  species  generally  referred  to  Pleurotoma. 
These  shells  are  genetically  related  to  Levifusus,  and  species  like 
"Fusus**  bcllus  of  the  same  geological  horizon  which  have  similar 
protoconchs.  Of  these  groups  they  represent  the  elongated  types. 
Their  genetic  relation  to  certain  species  of  the  heterogeneous  group 
Pleurotoma  is  suggested  by  the  close  similarity  of  protoconch  and  early 
whorls.  For  such  shells  with  Fusus  form  and  Pleurotoma  protoconch 
the  name  Falsifusus  is  proposed. 

FALSIFUSUS  gen.  nov. 

Shells  fusiform,  with  a  long  and  slender  spire,  and  a  canal  of  about 
the  same  length.  Protoconch  merging  into  the  whorls  of  the  conch, 
no  sharp  line  of  demarkation  being  apparent.      The  first  two  whorls 
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of  the  protoconch  are  generally  smooth,  the  apical  one  minute,  gradually 
increasing  in  size.  The  three  to  four  whorls  which  constitute  the 
apical  series  form  a  rather  narrow  cone.  Tliird  whorl  with  fine 
closely  crowded,  more  or  less  oblique  riblets,  which  in  part  are  gently 
concave  forward.  Tliese,  after  the  completion  of  the  third,  or  some- 
times an  additional  whorl,  quickly  merge  into  the  normal  whorls  of 
the  conch.  A  basal  carina  usually  marks  the  ribbed  whorls  of  the 
apical  series,  this  carina  appearing  just  above  the  suture.  \\'horls  of 
the  conch  as  in  Fusus. 

Type:  Fusus  nteyeri  Aldrich  {^F.  oUonis  Aldrich). 

FALSIFUSUS  HEYERI    (Aldricb). 

(Plale  XVII,  fig.  9.) 

1886.  Fusus  meyeri  Auirich,  Bull.  I  Geo],  Surv.  Alabama,  p.  31,  pi.  3.  fig.  iz 

i8g6.  Fusus  meyeri  var.  Harris,  Bull.  Am.  Pal.,  vol.  I,  p.  3oi,  pi.  18,  fig.  12  (see 

fig.  s). 

1897.  Fusus  ottonii  Aldrich,  Bull.  Am.  Pal.,  vol.  II,  p.  172. 

1899.  Fusus  ononis  Harris,  Bull.  Am,  Pal,  vol.  Ill,  p.  42,  pl-  5.  fig.  S  (see  fig.  4). 

{Since  the  present  species  is  not  a  Fusus  and  Dunkcr's  Fusus  meyeri 
is,  the  original  name  may  be  retained  and  Fusus 
oltonis  becomes  a  synonym  for  Falsifusus  meyeri.) 

The  protoconch  of  this  species  is  at  lirst  minute, 
but  gradually  and  uniformly  increases  in  size,  the 
form  being  pyramidal.  The  first  two  whorls  are 
smooth  :  Jlie  succeeding  ones  ornamented  with  strong 
sharply  marked  distant  sublunate  riblets,  which  are 
concave  forward  and  at  the  same  time  gently  slope 
forward.  Just  above  the  suture  is  a  well-marked 
basal  carina.  The  fourth  whorl  is  somewhat  more 
bulging  than  the  preceding.  No  sharp  line  of  de- 
markation  occurs  between  this  whorl  and  that  bear- 
ing the  normal  ornamentation  of  the  conch.  The 
spirals  appear  abruptly,  and  with  their  appearance 
the  whorls  become  angular.  Above  the  central 
carinated  spiral  on  the  flattened  shoulder  occur 
three  fainter  subequal  and  subequi distant  ones.  A 
fourth  appears  next  to  the  suture,  on  the  sixth  whorl 
from  that  on  which  the  spirals  first  appeared,  or  the 
tenth  from  the  apex.  This  spiral  remains  small 
and  close  to  the  suture.  Below  the  central  carina, 
two  spirals  of  the  body  of  the  shell  are  shown.  The 
second  of  these  is  just  above  the  suture  of  the  suc- 
ceeding whorl,  and  is  often  somewhat  strengthened,  suggesting  the 
double  carination  characteristic  of  many  species  of  Levifusus.  A 
rather   wide   space    separates   this    spiral    from    those   below,    which 
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Fig.  5.  Falsi' 
fusus  meyeri, 
Midway  variety. 


are  somewhat  finer,  and  are  to  be  considered  as  belonging  to  the 
spindle.  The  ribs  throughout  are  rounded,  and  usually  distant 
more  than  their  width.  In  the  later  whorls  they  become  obsolete 
towards  both  sutures.  Harris  figures  a  specimen  (Bull.  Am  Pal., 
I,  pi.  18,  fig.  12)  from  near  Oakhill,  Alabama,  of  the  variety 
designated    by    him    as    the    "  Matthews'    Landing-Oak    Hill    type." 

in  which  the  third  spiral  below  the  carina  is  strength- 
ened, this  spiral  being  just  below  the  edge  of  the  suc- 
ceeding whorls.  Intercalation  occurs  between  the 
primary  spirals  of  the  spindle   (fig.  5). 

The  variety  here  described  characterizes  the  lowest  * 
Eocene  or  Midway  stage  of  the  Gulf  States.  It  dif- 
fers in  some  respects  from  the  type  of  the  species  as 
figured  and  described  by  Aldrich,  and  later  refig^red 
by  Harris  (fig.  4).  The  chief  differences  are,  accord- 
ing to  Harris;  the  greater  number  of  costae  on  some 
of  the  whorls  in  the  Midway  variety  where  they  num- 
ber as  high  as  eighteen,  while  in  the  Lignitic  variety 
seven  or  eight  is  the  usual  number;  and  the  absence  of  the  second 
incipient  carination  at  the  suture  in  the  Lignitic  variety,  this  being  a 
marked  feature  in  the  Midway  variety  from  Matthews'  Landing. 

Localities:  Alabama  Woods  Bluff,  Matthews  Landing,  Oak  Hill, 
Dale  Branch. 

H orison:  Lower  Eocene,  Midwayan  and  Chickasawan  groups. 

FALSIFUSUS   LUDGVICIAKUS    (Johnson). 

(Plate  XVIII,  fig.  i.) 
1899.  Fusus  ludovicianus  Johnson,  Proc.  Phil.  Acad.,  p.  72,  pi.  4,  fig.  5. 

The  protoconch  of  this  species  agrees  in  essential 
characters  with  that  of  F.  meyeri.  The  first  two 
whorls  are  smooth  and  gradually  increase  in  size.  The 
next  whorl  is  marked  by  oblique  narrow  smooth  rib- 
lets  essentially  as  in  F.  meyeri.  This  is  followed  by 
the  normally  round-ribbed  and  spirally  marked  whorls, 
which  with  but  slight  modification  continue  to  the  adult 
stage.  The  shoulder  is  slightly  flattened,  but  there  is 
no  pronounced  angulation  or  carination  of  the  whorl. 
It  is,  however,  more  bulging  in  the  center  than  is  nor- 
mal in  rounded-whorled  species  of  Fusoid  shells. 

Locality:  Louisiana,  St.  Maurice  Winn  Parish 
(Johnson) ;  Phil.  Acad.  —  (U.  S.  Nat.  Mus.  147226). 

Horizon:  Eocene,  Lower  Claiborne. 


Fig.  6.  Falsi- 
fusus  ludoT/ici- 
anus,  (After 
Johnson.) 
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FALSIFUSUS  (?)  HOUSTONENSIS  (Johnson). 
1899.  Fusus  houstonensis  Johnson,  Proc.  Phil.  Acad.  Sci.,  p.  72,  pi.  i,  fig.  4. 

The  apex  of  the  only  specimen  of  this  species  known  is  imperfect, 
and  hence  the  precise  generic  position  is  not  known.  It  may  be  a 
true  Falsifusus,  though  judging  from  the  similarity  of  the  shell  in 
the  characters  of  the  whorls  to  ''Fusus"  apicalis  Johnson,  it  is  not  un- 
likely that  these  two  species  may  be  generically  related  to  each  other, 
while  they  may  prove  sufficiently  distinct  from  Falsifusus  to  demand 
a  separate  generic  designation. 

The  whorls  of  the  adult  shell  are  uniformly  rounded,  with  round 
and  strong  ribs  which  reach  from  suture  to  suture,  and 
are  separated  by  strong  interspaces.  The  spirals  are 
simple  except  in  the  last  whorl,  where  intercalations 
appear  between  the  three  primary  spirals.  No  carina- 
tion  occurs,  the  whorls  being  throughout  round.  John- 
son, however,  states  that  the  whorls  are  somewhat 
angular  near  the  apex. 

If  this  species  proves  to  be  congeneric  with  F, 
meyeri  we  have  a  case  of  a  species  less  specialized  ap- 
pearing in  time  after  a  more  highly  specialized  one. 
For  in  F.  (?)  houstonensis  the  primitive  feature  of 
round  whorls  and  round  continuous  ribs,  with  spirals 
mostly  simple  still  persist,  while  in  F,  meyeri  that  stage 
is  long  past,  although  it  appears  earlier  in  the  Eocene 
than  does  F.f  houstonensis.  If,  on  the  other  hand,  this 
species  and  "Fusus"  apicalis  are  congeneric  as  appears  to  be  the  case, 
then  we  can  explain  the  apparent  anomaly  on  the  supposition  that  these 
two  species  represent  a  lateral  branch  from  Falsifusus,  in  which  the 
apical  whorls  are  more  accelerated,  and  the  conch  more  retarded  than 
in  F,  meyeri. 

Locality:  Alabama  Bluff,  Trinity  River,  Houston  County,  Texas. 

Horizon:  Lower  Claiborne. 

FALSIFUSUS    (?)   APICALIS   (Johnson). 
(Plate  XVIII,  fig.  2.) 
1899.  Fusus  apicalis  Johnson,  Proc.  Phil.  Acad.  Nat.  Sci.,  p.  71,  pi.  i,  fig.  3. 

This  species  is  referred  to  Falsifusus  with  considerable  reserva- 
tion. Its  apical  whorls  are  so  much  further  advanced  than  those  of 
Falsifusus  meyeri  and  similar  species  that  a  generic  separation  seems 
very  desirable.  Nevertheless  it  may  be  best  to  regard  this  species  and 
the  preceding  one  with  it,  if  it  prove  of  the  same  type,  as  a  highly 
accelerated  lateral  branch  from  F,  meyeri. 

Apical  whorls  accelerated.  The  first  smooth,  the  succeeding  three 
with  fine  oblique  and  slightly  concave,  smooth  and  closely  crowded 
riblets,  which  at  the  end  of  the  fourth  volution  quickly  give  way  to  the 


Fig.  7.  Falsi- 
fusus (/)  hous' 
tonensis.  (After 
Johnson.) 


84  PHYLOGENY  OF   FUSUS   AND   ITS   ALLIES. 

coarse  rounded  ribs  cancellated  by  simple  spirals  which 
characterize  all  the  succeeding  stages.  These  ribs  are 
separated  by  interspaces  which  are  not  infrequently 
twice  the  width  of  the  ribs.  The  spirals  are  simple, 
but  between  the  ribs  and  on  the  spindle  they  are 
nodulose.  The  aperture  is  somewhat  contracted,  and 
the  interior  of  the  whorl  is  lirate.  The  spindle  is 
relatively  shorter  than  in  typical  Falsifusus,  thus  giving 
the  shell  something  of  a  LatirusAike  appearance. 
F     8    F  /  *  ^^^  protoconch  of  this  species  resembles  somewhat 

fususr  apicalis.     ^^^^  ^^  Pyropsis  pernla  Aldrich  from  the  Midway  beds 

(After  John-      of  Matthews'  landing. 

son.)  Locality:  Alabama  Bluff,  Trinitv  River,   Houston 

County,  Texas  (Johnson,  Phil.  Acad.  6878). 
Horizon:  Eocene,  Lx>wer  Claiborne. 

FALSIFUSUS    (?)    SERRATUS    (Deshayes). 

(Plate  I,  figs.  9,  10,  14.) 

1824.  Fusus  serratus  Deshayes,  Coq.  Foss.  Env.  Paris,  t  2,  p.  515,  pi.  75,  figs. 

12,  13. 
1866.  Fusus  serratus  Deshayes,  Anim.  sans  vert.,  p.  253. 
1889.  Fusus  serratus  Cossmann,  Cat.  Coq.  Foss.,  p.  178. 

The  protoconch  of  this  species  consists  of  several  volutions  and 
merges  into  the  conch  without  any  definite  line  of  demarkation.  There 
are  in  all  nearly  two  smooth  volutions,  the  first  being  swollen  but  de- 
pressed, with  the  apex  buried  in  the  succeeding  whorl.  It  gradually 
increases  in  size,  this  increase  continuing  into  the  second  whorl.  On 
the  lower  part  of  the  second  whorl,  above  the  suture,  a  sharp  strongly- 
marked  revolving  line  or  spiral  occurs,  which  lies  just  above  the 
suture.  After  a  volution  or  more  it  disappears.  On  the  third  whorl 
faint  costjc  or  riblets  occur  above  this  line.  These  are  smooth  and 
not  cancellated  by  revolving  spirals.  They  are  slightly  concave  for- 
ward, at  the  same  time  they  slope  obliquely  forward  from  the  upper  to 
the  lower  suture.  Towards  the  end  of  the  third  volution  these  ribs  or 
costse  become  stronger  and  more  vertical,  and  finally  they  become  can- 
cellated by  revolving  spirals.     The  whorls  up  to  this  point  are  rounded. 

It  is  very  difficult  to  state  in  this  case  where  the  protoconch  stops 
and  the  conch  begins.  In  a  few  specimens  a  faint  growth  line  appears 
after  the  first  volution  or  volution  and  a  fourth.  This  mav  mark  the 
end  of  the  protoconch,  which  in  that  case  is  smooth  and  without 
ornamentations.  If  this  is  the  case  the  nepionic  stage  of  the  shell  is 
characterized  at  first  by  a  smooth  half  whorl  or  nior^,  followed  by  a 
portion  of  a  whorl  with  simple  ribs,  and  later  by  the  normal  round- 
ribbed  whorls  with  well-developed  spirals.  It  seems  best  on  the 
whole  to  regard  this  unusual  type  of  ornamentation  as  belonging  to  the 
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protoconch  stage,  which  may  then  be  considered  as  highly  accelerated 
as  that  of  Fusus, 

As  the  shell  grows  older  the  shoulder  above  the  central  spiral 
gradually  becomes  flattened,  the  angulation  grows  more  pronounced, 
and  finally  flattened  spines  take  the  place  of  the  simple  carina.  The 
ribs  at  the  same  time  gradually  become  obsolete  below  the  shoulder 
angle,  and  later  on  upon  the  shoulder  as  well.  Slight  undulations, 
however,  mark  the  places  where  the  ribs  would  cross  the  carina,  and 
on  these  the  flattened  spines  are  prominent.  The  shoulder  is  marked 
by  three  strong  spirals  with  interspaces  decreasing  in  width  towards 
the  suture.  Sometimes  two  additional  finer  spirals  crowded  close  to 
the  suture  and  near  together  occur  on  the  adult  shell.  Only  two 
spirals  of  the  body  of  the  whorl  are  visible  above  the  suture,  and  in 
some  cases  the  lower  of  these  is  covered  up  by  the  edge  of  the  suc- 
ceeding whorl,  leaving  only  one  visible.  This  latter  with  the  central 
spiral  developed  into  a  carina,  and  with  the  first  spiral  above  the  carina 
constitutes  the  three  primary  spirals. 

In  the  final  portion  of  the  last  whorl  of  a  large  and  probably 
gerontic  individual  of  this  species  (pi.  I,  fig.  9)  the  spines  of  the 
angle  become  fused  into  a  strong  carinal  ridge.  The  lines  of  growth 
at  the  same  time  become  lamellose,  and  the  aperture  is  slightly  con- 
tracted. 

Throughout  the  majority  of  the  later  whorls,  i.  e,,  in  both  neanic 
and  ephebic  stages,  the  shoulder  suddenly  turns  up  below  the  suture, 
forming  a  narrow  subsutural  band  and  marking  the  early  development 
of  a  posterior  canal  in  the  aperture.  This  feature,  which  does  not 
generally  occur  in  the  Eocene  Fusi,  is  an  additional  indication  that  this 
species  in  its  own  genus  is  further  developed  than  are  the  Eocene  Fusi. 

The  lines  of  growth  of  F,  (?)  serratus  on  leaving  the  suture  are 
at  first  straight  for  the  width  of  the  subsutural  band,  then  curve  quite 
abruptly  backward,  and,  after  crossing  the  shoulder  angle,  curve  again 
gently  forward. 

This  species  strikingly  recalls  Fusus  brcdce  Michelotti  of  the 
Italian  Pliocene.  It  was  apparently  not  until  that  later  period  in  the 
Tertiary  that  true  Fusus  reached  that  stage  of  development  which  the 
present  species  had  reached  in  the  Eocene. 

Localities:  Panics  (M.  C.  Z.  1398,  27739);  Epernay  (M.  C.  Z. 
1397)  Paris  (M.  C  Z.  1399,  1405). 

Horizon:  Eocene,  Galcaire  Grossicr. 

The  protoconch  of  this  species  diflFers  to  some  extent  from  that  of 
F.  meyeri.  The  first  whorl  is  like  that  of  a  true  Fusus  in  some  respects, 
while  the  second  partakes  of  the  nature  of  that  of  F.  meyeri.  It  is 
most  probable  that  the  present  species  has  originated  entirely  inde- 
pendently of  the  American  Fusoid  shells,  probably  from  some  Pleuro- 
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tonioid  ancestor.     If  this  is  true,   this  species  can  not  be   referred 
to  Falsifusus,  but  must  be  placed  in  a  new  genus. 

FULGUROFUSUS  gen.  nov. 

This  is  another  of  the  pseudo-forms  of  Fusus,  in 
which  the  outHne  and  general  characters  are  those  of 
Ftisus  while  the  protoconch  and  early  whorls  are  dis- 
tinct. The  protoconch  is  obliquely  erect  as  in  Fulgur 
and  in  Levi  fusus  (?)  harrisi  Grabau  from  the  lower 
Claiborne  of  Texas.  (See  Plate  XVII,  figs.  5,  6.)  It 
does  not  end  in  a  ribbed  portion  as  in  Fustis,  but  after 
barely  one  volution  an  angulation  appears  near  the 
middle  and  with  it  a  basal  carina.  This  type  of  proto- 
FiG.  9.    Ful'     conch  is  identical  with  that  of  Pleurotoma  dimitiata 

gurofusus  quer-     Brocchi  and  P.  coquandi  Bellardi,  both  of  which  are 

CO  IS,  ^  {^      er      fj-Qj^^  |.j^g  Italian  Pliocene. 

Genotype:  Fusu^  quercollis  Harris. 


Harris.) 


FULGUROFUSUS   QUERCOLLIS    (Harris). 

(Plate  XVII,  fig.  6.) 

1896.  Fusus  quercollis  Harris,  Bull.  Am.  Pal.,  vol.  I,  p.  200,  pi.  18,  fig.  9  (sec 

fig.  9). 

This  species  is  well  described  by  Harris  and  it  is  only  necessary  to 

add  the  following  note  to  his  description. 

The  protoconch  is  Fulguroid,  consisting  of  one  whorl  which  is 
smooth,  obliquely  erect  and  with  a  prominent  apex. 

The  conch  is  not  distinctly  separated  from  the  protoconch,  and  is 
very  early  marked  by  an  angulation  and  a  basal  carina ;  i.  e,,  a  strong 
spiral  which  appears  just  above  the  suture.  The  angulation  is  pro- 
duced by  two  spirals  which  are  crossed  by  vertically  oblique  semilunar 
riblets.  The  peripheral  spirals  are  close  together  and  at  first  equal, 
but  later  the  upper  one  becomes  more  prominent  and  develops  finally 
into  the  strong  noduled  keel  so  characteristic  of  the  species.  Tlie 
lower  spiral  becomes  fainter,  and  two  others  appear  below  it.  None 
occur  on  the  shoulder. 

Locality:  Graveyard  Hill,  Wilcox  County,  Alabama  (Acad.  Sci. 
9019)  ;  Matthews'  Landing,  Alabama  (Acad.  Sci.  8524). 

Hofizon:  Lower  Eocene. 

FULGUROFUSUS   RUGATUS    (Aldrich). 

1886.  Fusus  rugatus  Aldrich,  Bull.  I  Geol.  Surv.  Alabama,  p.  22,  pi.  5,  fig.  9. 
1896.  Fusus  rugatus  Harris,  Proc.  Acad.  Nat.  Sci.  Phil.,  p.  478,  pi.  22,  fig.  8. 
1899.  Fusus  rugatus  Harris,  Bull.  Am.  Pal.,  vol.  3,  p.  43,  pi.  5,  fig.  6  (see  fig.  10). 

This  species  has  precisely  the  same  type  of  protoconch  as  the  pre- 
ceding, but  with  the  beginning  of  the  conch  only  one  spiral  appears, 
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Fig.  10.  Ful- 
gurofusus  rU' 
gatus.  ( A 1  d  - 
rich.) 


which  is  crossed  by  vertical  ribs  much  after  the  manner  of  a  young 
Fulgur.  The  ribs  produce  nodules  where  they  cross  the  angulations. 
The  adult  whorls  show  a  remarkable  sinuosity  or  notch 
on  the  periphery,  where  this  is  marked  with  strong 
spirals.  This  notch  is  something  over  a  fourth  of  an 
inch  in  depth,  but  becomes  filled  up  later  on  and  dis- 
appears as  a  notch  from  the  margin.  When  the  spine 
is  developed  at  its  maximum  the  notch  extends  out- 
ward from  the  aperture,  but  later  on  as  the  shell  is 
built  forward  the  notch  comes  to  project  backwards  in 
the  margin  of  the  shell.  This  type  of  spine  is  precisely 
that  found  in  adult  Fulgur,  such  as  F,  caricum,  and  this 
together  with  the  fulguroid  protoconch  of  the  present 
species  suggests  that  we  have  in  Fulgurofusus  either  the 
Eocene  ancestor  of  Fulgur  and  Sycotypus  or  a  closely 
related  lateral  branch  from  that  ancestor. 

The  Fusoid  form  of  the  species  of  Fulgurofusus  is 
clearly  a  case  of  parallelism  and  is  due  to  a  great  ob- 
liquity of  whorls  and  a  loose  coiling.  It  is  approached 
in  certain  species  of  Fulgur,  From  this  same  stock  was  undoubtedly 
derived  the  Leznfusus  series  through  such  connecting  form  as  L. 
(?)  harrisi  from  the  Texas  Eocene. 

Localities:  Graveyard  Hill,  Wilcox  County,  Alabama  (Acad.  Sci. 
9018)  ;  Gregg's  Landing,  Alabama  (Acad.  Sci.  6869). 

H orison:  Eocene. 

14.    THE   GENUS   HEILPRINIA. 
HEILPRINIA  gen.  nov. 

This  generic  name  is  proposed  for  a  number  of  recent  and  late 
Tertiary  Fusoid  shells  from  the  Antillean  region  and  Florida.  They 
differ  from  Fusus  in  the  very  remarkable,  strongly  accelerated  proto- 
conch, which  is  throughout  its  greater  portion  crossed  by  riblets. 
(See  detailed  description  under  H.  caloosdensis,)  The  shells  are 
usually  close  coiled  with  short  spire  and  bulging  whorls.  The  canal 
is  long  and  the  columella  usually  furnished  with  numerous  short  plica- 
tions in  the  adult. 

Genotype:  Fusus  caloosdensis  Heilprin. 

HEILPRINIA   CALGGSAENSIS    (HeUprin). 

(Plate  XVIII,  fig.  5;  Plate  VIII,  fig.  21.) 

1887.  Fusus  caloosdensis  Heilprin,  Trans.  Wagn.  Free  Inst.,  vol.  I,  p.  68,  pi.  I, 

fig.  I. 
1890.  Ftisus  caloosdensis  Dall,  Tert.  Moll.  Fla.,  pt.  i,  p.  127. 
1892.  Fusus  caloosdensis  Dall,  ibid.,  pt.  II,  p.  234,  pi.  14,  fig.  3  (see  fig.  11). 

The  protoconch  in  the  specimens  seen  has  a  small  rather  pointed 
end,  and  is  smooth  for  about  a  third  of  a  volution.     There  is,  however. 
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a  slight  hollow  in  the  upper  whorl  of  some  specimens,  as  if  a  partial 
volution  had  been  broken  away.  The  smooth  whorls  are  followed 
by  whorls  with  narrow  sharp  riblets,  which  are  close  together  on  the 
upper  part  of  the  whorl,  but  separate  towards  the  center  until  they  are 
from  two  to  four  times  their  width  apart,  and  then  approach  each 
other  again  towards  the  umbilical  side  of  the  whorl,  their  lower  ends 
being  hidden  by  the  succeeding  whorl.  This  type  of  riblets  con- 
tinues for  about  a  third  or  a  half  volution,  after  which  the  riblets  be- 
come concave  forward,  on  the  upper  part  of  the  volution  and  convex 
forward  on  the  lower  portion.  The  outline  is  something  like  a  reversed 
letter  S.  The  general  slope  of  the  riblets  is  downward  and  forward. 
After  the  completion  of  the  first  ribbecl  volution  the  riblets  become 
more  crowded,  but  the  interspaces  are  of  irregular  width.  Fine  spiral 
lines  make  their  appearance  between  the  ribs,  where 
they  are  hardly  visible  even  with  a  magnifier. 
After  the  completion  of  over  one  and  a  half  ribbed 
volutions  of  the  protoconch  the  riblets  merge  into 
the  ribs  of  the  conch,  there  being  no  definite  varix. 
Towards  the  end  the  ribs  are  vertical  and  subequally 
spaced.  There  appears  to  be  a  very  fine  barely 
visible  spiral  sculpture  on  the  ribbed  portion  of  the 
protoconch,  traces  of  which  have  been  seen  through- 
out. 

The  conch  begins  with  whorls  which  almost 
from  the  outset  show  an  angularity.  This  is  due 
to  the  strengthening  of  the  three  central  spirals, 
the  middle  one  being  strongest,  while  the  lower  one 
is  covered  by  the  edge  of  the  succeeding  whorl.  The 
shoulder  is  flat  and  even  gently  concave,  and  has  one 
spiral  near  the  center  and  another  just  below  the 
suture.  The  passage  appears  to  be  direct  from  protoconch  to  angu- 
lated  whorl. 

Not  until  the  beginning  of  the  fourth  volution  or  sometimes  much 
later  is  there  any  intercalation  of  spirals,  and  then  only  on  the  shoulder 
next  to  the  suture  band.  Later,  another  spiral  appears  between  this 
last  one  and  the  suture  band.  Intercalation  also  occurs  between  the 
lower  of  the  three  primary  spirals  and  the  spiral  next  below,  but  it 
is  rarely  observed  on  other  parts  of  ihe  shell.  Very  faint  revolving 
lines  may,  Iiowcvcr,  be  seen  between  most  of  the  spirals. 

The  inner  lip  is  not  commonly  developed  to  any  extent  except  in 
adult  individuals.  On  it  is  shown  the  influence  of  the  spirals,  pro- 
ducing pseudo-plications.  There  are  al.so  short  horizontal  plications 
which  make  a  considerable  angle  with  the  former. 

The  general  characters  of  the  species  have  been  so  well  described 
by  Dall  that  they  need  not  be  given  here.      A  remarkable  spedmoi 


Fig.  II.  Heit- 
prinia  ealoosaen- 
tit.    (Afier  Dall) 
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of  this  species  occurs  in  the  collection  of  the  U.  S.  National  Museum 
(cat,  97494  pars.).  The  spire  of  this  specimen  is  nearly  turbinate,  the 
sutures  being  hardly  impressed,  A  strong  vertical  ribbon-like  border 
marks  the  upper  portion  of  the  later  whorls,  and  gives  the  shoulder  a 
very  concave  aspect.  The  whole  appearance  of  the  shell  is  like  that  of 
some  turbinate  PIcurotomoids. 

Localities:  Caloosahatchie  River,  Florida  (Nat.  Mus.  97494) ;  Shell 
Creek,  Florida  (Nat,  Mus,  113220);  Waccamaw  River  (Wagn.  Free 
Inst.) ;  Florida  (M.  C.  Z.  27799). 

Horizon:  Pliocene. 

HEILPKINIA  CALOOSAEHSIS  Tar.   CAKOLINBNSIS   (DaU), 

1892.  FtttMS  caioosainsis  van  corolinentit  Dall,  Tert.  Moll.  Fla.,  pt.  2,  p.  234, 
pi.  14,  fig.  4a  (see  fig.  12). 

1889.  Fusus  cahosacntis  var.  carolinenais  Daix,  Blake  Moll,  pi.  29,  fig.  4. 

The  type  specimen  of  this  variety  shows  an  additional  very  minute 
half  whorl  or  more  on  the  protoconch,  so  that  alt<^her  there  occurs 
a  complete  volution  without  riblets,  but  this  portion  of  the  protoconch 
is  very  small.  This  is  followed  by  one  and  one 
half  volutions,  which  is  ribbed  as  described  for 
the  protoconch  of  H.  caloosacttsis.  The  young 
conch  appears  bicarinate  because  the  lower  of  the 
three  spirals  on  each  whorl  is  prc^ressively 
covered  by  the  succeeding  whorl.  The  later 
whorls  become  more  bulgfing  and  a  strong  sec- 
ondary spiral  appears  between  the  middle  and 
lower  of  the  primary  ones,  the  latter  bang  barely 
visible  above  the  suture.  In  some  specimens  the 
shoulder  is  less  depressed,  sloping  flatly  upward 
to  the  lower  of  the  three  spirals  of  the  preceding 
whorl,  resembling  in  this  respect  more  the  normal 
form.  Intercalated  spirals  in  these  specimens  do 
not  appear  until  the  final  whorl. 

This  variety  is  stouter  than  the  norma!  form 
of  the  species,  and  shows  a  slight  advance  upon 
it  in  that  the  ribs  become  obsolete  much  earlier. 
nects  this  species  with  H.  eqiialis. 

Localities:  Tilly's  Lake,  South  Carolina  (Nat.  Mus.  112349); 
Waccamaw,  S.  C.  (Nat.  Mus,  11455) ;  Cape  Fear  (Nat.  Mus.  8695), 

Horizon:  Pliocene,  Waccamaw  beds. 

HEILPRINU   EQUALIS    (Emmoua). 
1858.  Fusus  equalii  Emmons,  Geo).  Rep.  Norlh  Carolina,  p.  250,  fig.  III. 
1862.  Neptuneo  equahs  Conrad,  Proc.  Acad.  Nat.  Sci.  Phi!.,  p.  560. 
189a  Fusuj  ctiualis  Dall,  Terl.  Moll.  Fia.,  pt.  I,  p.  126, 

1893.  Fusus  cqualis  Dall,  ibid.,  pt.  2,  p.  334,  pi.  14,  fig.  3b. 


12.  Heilpi 
ealoosaensis 
linensis.   (After  Dall.) 

It  apparently  con- 
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The  protoconch  and  young  conch  of  this  species  and  of  H. 
caloosaensis  are  almost  absolutely  identical.  The  early  whorls  are 
slightly  less  concave  than  in  some  specimens  of  H.  caloosaensis  but 
more  concave  than  in  others.  On  the  fourth  whorl  the  ribs  disappear 
aild  the  spirals  become  fainter,  the  whorls  at  the  same  time  changing 
from  a  subangular  to  a  rounded  contour.  The  fifth  volution  of  this 
species  is  rounded  while  the  same  in  H,  caloosaensis  is  still  angular  with 
strong  spirals.  Intercalated  spirals  appear  in  the  third  volution,  and 
in  the  sixth  and  later  volutions  they  have  reached  a  uniform  size  with 
the  primary  ones  and  no  new  ones  appear. 

A  very  old  specimen  of  this  species  has  the  spire  somewhat 
elongated  and  the  spirals  are  sharp,  with  very  fine  intercalated  ones 
on  the  last  whorl.  The  lirse  of  the  inner  lip  and  the  posterior  canal 
are  of  the  type  which  occurs  in  H.  caloosaensis,  the  outline  of  the 
aperture  being,  however,  more  oval.  The  aperture  of  H.  caloosaensis 
is  strongly  contracted  just  below  the  body  whorl. 

For  further  description  see  reference  given  above. 

Localities:  Duplin  County  North  Carolina  (Nat.  Mus.  112381); 
Magnolia,  Duplin  County,  North  Carolina  (Nat.  Mus.  1 14549,  114550, 
also  at  Wag.  Free  Inst.)  ;  Natural  Well,  Duplin  County,  North 
Carolina  (Nat.  Mus.  1 14548). 

H orison:  Miocene  (?)  (If  H.  caloosaensis  is  Pliocene,  then  H. 
equalis  is  probably  not  Miocene,  and  should  normally  occur  with  if  not 
later  than  H,  caloosaensis.  The  Pliocene  age  of  this  latter  species  is 
accepted  by  all  authorities.) 

HEILPRINIA   EXILIS    (Conrad). 

1832.  Fusus  exilis  Conrad,  Foss.  shells  Tert.  Form.  N.  Am.,  p.  17,  pi.  3,  fig.  2. 

This  is  another  modification  of  the  type  of  the  genus.  The  proto- 
conch has  not  been  observed,  but  it  is  most  probably  of  the  same  type 
as  that  of  H.  caloosaensis.  The  shoulder  in  the  earliest  whorl  observed 
is  concave,  with  three  strong  spirals  at  the  angle.  The  lower  of  these 
spirals  is  barely  visible  above  the  suture,  the  succeeding  whorl  covering 
its  lower  half.  The  first  spiral  on  the  shoulder  next  above  the  peripheral 
spirals  is  strong  and  sharp.  The  next  one  is  weaker.  This  prominence 
of  the  first  of  the  shoulder  spirals  gives  the  whorl  a  rounded  appear- 
ance. This  feature  becomes  more  accentuated  as  the  shell  grows  older. 
Ribs  continue  through  five  whorls,  then  quickly  disappear  and  only 
strong,  subequal  and  sharp  spirals  remain,  between  which  are  single 
finer  ones.  The  primary  spirals  are  about  equal  on  the  shell,  there 
being  seven  and  later  eight  of  these  between  the  sutures  with  inter- 
calated secondary  spirals  between  all.  The  outline  of  the  aperture 
is  more  oval  still  than  that  of  H.  equalis.  This  latter  species  is  inter- 
mediate between  H.  exilis  and  H,  caloosaensis.     In  H,  exilis  the  aper- 
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ture  and  general  form  approach  closely  Fusus  closter  from  the  West 
Indies,  except  that  the  species  is  somewhat  less  stout.  There  is  some 
variation,  however,  in  the  proportional  length  and  slendemess  of  the 
spire  in  H,  cxilis. 

The  young  of  this  species  agrees  well  with  H.  caloosacnsis,  while 
the  later  whorls  are  more  advanced  than  any  in  that  species.  (Advance 
is  not  used  here  in  the  sense  of  progression,  for  the  change  is  in  reality 
a  degeneration.  There  is,  however,  an  advance  along  the  path  followed 
by  these  species  in  their  development,  both  ontogenetic  and  phylo- 
genetic.) 

Locality:  Alum  Bluff,  upper  beds  Florida  (Nat.  Mus.  97493). 

Horizon:  Miocene  (Transition  Oligocene  to  Miocene,  Dall). 

HEILPRINIA  TIMESSA    (Dall). 

1889.  Fusus  timessus  Dall,  Blake  Moll.,  vol.  2,  p.  166. 

1890.  Fusus  timessus  Dall,  Tert.  Faun.  Florida,  pt.  i,  pi.  7,  fig.  6. 

This  shell  in  its  spire  agrees  most  closely  with  H.  exilis  from  Alum 
Bluff  (upper  bed),  Florida.  It  has,  however,  the  contracted  aperture 
in  the  adult,  which  marks  the  stout  variety  of  H.  caloosacnsis,  but  this 
is  much  less  marked  in  the  young.  The  protoconch-  is  of  the  same 
type.  It  is  solid,  as  shown  by  broken  specimens.  The  bicarinate 
aspect  of  the  early  whorls  is  strongly  marked  from  the  beginning, 
owing  to  a  covering  up  of  the  third  spiral.  The  whorls  have  a  some- 
what more  rounded  aspect,  as  in  the  later  stages  of  H.  exilis.  The 
ribs  are  strong,  in  some  specimens  even  bulging.  They  die  out  toward 
the  end  of  the  fifth  volution,  after  which  there  are  only  faint  undula- 
tions. The  spirals  are  very  sharp ;  secondary  spirals  appear  toward  the 
end  of  the  ribbed  whorl. 

'  The  character  of  the  sculpture  of  the  adult  is  like  that  of  H.  exilis. 
An  immature  H.  timessus  superposed  on  an  H.  exilis  of  about  the  same 
age  shows  only  a  slightly  more  contracted  lip  in  the  former — the  dif- 
ference is  not  so  great  as  is  that  between  the  two  varieties  of  H. 
caloosacnsis. 

H.  exilis  and  not  H.  caloosacnsis  appears  to  represent  the  ancestral 
form  of  H,  timessus.  The  species  has  changed  very  slightly  since  the 
time  of  the  Alum  Bluff  beds.  The  remarkable  contraction  near  the 
beginning  of  the  anterior  canal,  which  is  so  like  that  of  H.  caloosacnsis, 
is  in  both  cases  probably  a  senile  characteristic,  as  suggested  to  the 
writer  by  Dr.  Dall. 

Localities:  Station  2316,  Gulf  of  Mexico,  50  fathoms  on  coral,  temp. 
74  degr.  Off  Key  West  (U.  S.  Fish  Com.  Nat.  Mus,  93652)  ; 
Station  2134,  254  fathoms  on  sand,  south  of  Cuba  (Nat.  Mus.  93653)  ; 
Station  2404,  Gulf  of  Mexico,  60  fathoms  on  sand,  between  Mississippi 
delta  and  Cedar  Keys    (Nat.   Mus.  83495);   Station  241 1,   Gulf  of 
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Mexico,  between  Tampa  and  Tortugas,  27  fathoms  on  sand  (Nat.  Mus. 

93651)- 

HEILPRINIA  BURNSn    (Dall). 

1890.  Fusus  burnsii  Dall,  Tert.  Moll.  Fla.,  pt.  i,  p.  126. 

This  species  has  the  H,  exilis  type  of  whorl  and  sculpture,  but  is 
longer  and  more  slender.  The  bicarination  of  the  early  whorls  is 
marked.  The  shoulder  is  not  so  concave  as  in  H.  exilis,  but  the  spirals 
and  method  of  intercalation  are  similar.  The  fifth  or  sixth  whorl  of 
H,  exilis  has  in  general  the  character  of  the  second  to  the  fifth  whorls 
of  H,  burtisii. 

Locality:  Petersburg,  Va.  (Nat.  Mus.  97492). 

H orison:  Miocene. 

HEILPRINIA  BARBARENSIS    (Trask). 

1855.  Fusus  harharcnsis  Trask,  Proc.  Cal.  Acad.  Nat.  Sci.,  vol.  I,  p.  41. 
1903.  Fusus  barbarensis  Trask,  Arnold,  Pal.  and  Strat.  San  Pedro,  Cal.,  p.  224, 
pi.  IV,  fig.  15. 

The  protoconch  of  this  species  is  worn  in  nearly  all  the  specimens 
seen,  but  in  one  the  sculpture  of  H.  caloosaensis  was  noted.  The  rib- 
lets  on  the  final  portion  of  the  protoconch  merge  into  the  ribs  of  the 
conch. 

The  conch  shows  three  strong  central  spirals,  the  lower  of  which 
is  just  above  the  suture.  Intercalated  spirals  appear  on  the  fourth 
whorl  of  the  conch.  The  angulation  of  the  whorls  is  never  very  pro- 
nounced, and  the  canal  is  slightly  deflected.  In  many  individuals  the 
last  whorl  or  two  are  ribless. 

This  species  agrees  very  closely  with  H.  burnsii,  which  is  slightly 
more  angular,  with  thicker  ribs  and  stronger  central  spirals.  The 
intimate  relation  of  these  two  can  not  be  questioned. 

Localities:  Dead  Man's  Island,  San  Pedro;  also  various  localities 
along  the  west  coast  of  America  (Nat.  Mus.  124746) ;  Santa  Barbara 
(Trask). 
Horizon:  Pliocene. 

HEILPRINIA   ROBUST  A    (Trask). 
1855.  Fusus  robustus  Trask,  Proc.  Cal.  Acad.  Nat.  Sci.,  vol.  I,  p.  41. 
1903.  Fusus  robustus  Trask,  Arnold,  Pal.  and  Strat.  San  Pedro,  Cal.,  p.  226. 

This  species  is  like  the  preceding  when  young,  but  has  a  more  flat- 
tened shoulder  and  more  bulging  whorls  in  the  adult.  The  specimens 
are  shorter  and  not  so  slender.  It  is  clearly  a  descendant  of  the  pre- 
ceding species. 

Locality:  Fossil — San  Pedro  (Xat.  !Mus.)  ;  Recent — Santa  Barbara, 
California  (Nat.  Mus.  7157,  E.  Jewett,  32391),  Stearns  coll.)  ;  Catalina 
Island  (Xat.  Mus.  32340,  Stearns  coll.). 

Horizon:  Pliocene  to  Recent. 

Fusus  rugosus  Trask  (Arnold),  p.  226,  pi.  I\',  ^g.  7)  appears  to 
belong  here. 
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If  we  accept  the  geologic  horizon  as  given  for  these  species,*  we 
have  great  difficulty  in  arranging  the  species  in  their  proper  biologic  as 
well  as  geologic  relation.     The  following  may  serve  as  an  attempt : 


Recent. 


H.  timessa. 


Pliocene. 


H.  robusta. 

I 
1 

H.  robusta, 

I 

H.  barbarensis. 


H.  carolincnsis. 
H.  caloosaensis. 


(Intermediate  varieties 
may  occur.) 


Miocene, 


//.  equalis. 


H.  burnsii. 


H.  exilis. 


Oligocene. 


—  H.  caloosahtsis'likc 
ancestral  type. 


15.    THE  GENUS  EUTHRIOFUSDS  Cossmann. 

This  generic  name  was  proposed  by  Cossmann  (Paleoconchologie 
comparee  4me  liv.,  p.  27,  Oct.,  1901)  for  Fasciolaria  burdigalensis 
Basterot,  a  type  which  had  been  frequently  referred  to  Fusus.  I  had 
previously  used  the  generic  name  Fusiolaria  in  manuscript  for  this 
species,  but  Cossmann*s  name  having  been  published  has  priority.  The 
following  generic  diagnosis  is  new. 

Fusiform  shells  with  condensed  spire  which  approaches  that  of 
Fulgur,  The  protoconch  (pi.  XVIII,  fig.  16)  is  turbinate,  consisting  of 
about  two  smooth  apical  whorls,  gradually  increasing  in  size,  followed 
by  a  whorl  or  more  with  strong  oblique,  slightly  concave  riblets.  It 
gradually  merges  into  the  conch,  in  which  the  ribs  are  vertical  and 
extend  from  suture  to  suture.  An  angulation  appears  in  the  first 
whorl  of  the  conch,  outlining  a  shoulder,  which  later  on  becomes  con- 
cave from  the  development  of  a  posterior  canal  and  a  corresponding 
subsutural  band.  Spirals  numerous,  crowded,  intercalations  appearing 
in  the  nepionic  whorls.  In  the  neanic  whorls  the  ribs  begin  to  dis- 
appear and  are  found  as  nodulations  only  on  the  periphery  of  the  later 
whorls  in  most  cases,  though  they  sometimes  persist  throughout  (in 
retarded  species). 

Genotype:  Fasciolaria  burdigalensis  Basterot. 

EUTHRIOFUSUS  BURDIGALENSIS    (Basterot). 

(Plate  VIII,  figs.  1-8,  16,  20,  22;  Plate  XVIII,  fig.  16.) 

1820.  Le  Fiiseau  de  Bordeaux  De  France,  Diet.  Sci.  Nat.,  T.  XVII,  p.  541. 
1825.  Fasciolaria  burdigalensis  Basterot,   Mem.   Soc.   d*hist.   Nat.   Paris,  T.  2, 

p.  66,  pi.  VII,  fig.  II. 
1827.  Fasciolaria  burdigalensis  Grateloup,  Bull.  Soc.  Linn.  Bord.,  T.  II. 


♦  See  Dall,  Table  of  Tertiary  Horizons. 
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1840.  Fasciolaria  (Fusus)  burdigalensis  Grateloup,  Conch  Foss.  Tert.  L'Adour, 

pi.  II,  fig.  6,  7,  II. 
1856.  Fusus  burdigalensis  Hornes,  Foss.  Moll.  Tert.  Beck.  Wien,  p.  296,  pi.  32, 

figs.  13,  14  (with  bibliography). 
1901.  Euthrio fusus  burdigalensis  Cossman,  Ess.  Pal.  Comp.  4me  liv.,  p.  28,  pi. 

I,  fig.  I ;  text  fig.  14. 

Since  De  France  applied  only  a  French  name  to  this  species,  merely 
listing  it  without  description,  he  can  not  be  considered  the  author  of 
the  specific  name,  as  is  generally  done.  Basterot's  description  and  figure 
are  the  first  published,  and  as  he  was  the  first  to  use  the  specific  name 
he  must  be  considered  its  author.  Basterot's  figure  is  of  a  specimen 
similar  to  that  given  in  Plate  VIII,  fig.  6,  and  described  below.  The 
protoconch  is  of  the  type  described  under  the  genus. 

Var.  TUBERCULGSUS  Grateloup  (fig.  6). 

(Plate  VIII,  figs.  1-3.) 

"Anfract.  ad  suturas  tuberculiferis"  (Grateloup). 

The  following  description  applies  only  to  the  specimens  figured, 
with  others  from  the  same  locality.  They  appear  to  be  referable  to 
Grateloup's  variety. 

The  early  (nepionic)  whorls  of  the  conch  are  round  with  simple 
ribs  extending  from  suture  to  suture,  and  crossed  by  spirals  of  moderate 
strength.  In  the  smaller  specimen  figured  there  are  nearly  three  volu- 
tions of  this  type.  In  the  neanic  stage  the  shoulder  becomes  flattened, 
and  the  peripheral  angulation  appears.  This  stage  merges  into  the 
ephebic,  in  which  the  ribs  become  restricted  to  the  body  of  the  whorl, 
the  shoulder  remaining  ribless  and  slightly  concave  in  contour.  The 
spirals  have  become  faint  on  the  adult  portion  of  the  shell.  On  the 
periphery  the  ribs  cause  a  nodulation,  but  this  is  subdued. 

Locality:  Leognan,  France  (M.  C.  Z.  1321). 

H orison:  Miocene. 

This  is  the  most  primitive  variety  seen.  It  retains  the  simple 
ribbed  character  through  the  adult. 

Var.  CARINATUS   var.  nov. 

(Plate  VIII,  figs.  4.  5.) 

In  this  variety  and  in  the  succeeding  ones  the  whorls  are  angular 
almost  from  the  beginning,  though  the  first  whorls  may  show  a  sub- 
angular  or  almost  rounded  contour.  The  ribs  cause  a  strong  tubercula- 
tion  at  the  periphery,  and  this,  together  with  the  flattened  shoulder 
and  the  numerous  spirals,  gives  the  young  shell  a  strong  resemblance 
to  Fusus  rostratus.  The  ribs  become  obsolete  in  the  fourth  or  fifth 
whorl,  but  the  angulation  continues  in  the  form  of  a  faint  keel  to  the 
end.  In  the  more  primitive  types  the  ribs  persist  as  nodules  on  the 
keel,  thus  connecting  this  variety  with  the  preceding  one.     Generally, 
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however,  the  nodules  disappear  after  a  while  and  the  keel  or  carina 
alone  remains.  In  old  individuals  the  keel  may  disappear,  this  portion 
of  the  whorl  having  the  characters  of  the  typical  form  of  the  species. 
Localities:  This  and  the  succeeding  varieties  are  found  in  gjeat 
abundance  in  the  vicinity  of  Bordeaux,  and  in  the  Vienna  Basin.  The 
detailed  localities  are  given  below. 

The  Typical  Form  of  the  Species. 

(Plate  VIII,  fig.  6;   also  figs.  7,  a) 

Basterot's  original  description  is  as  follows : 

"F.  testa  transverse  presse  lineolata,  lineis  inaequalibus ;  anfractibus 
superioribus  solum  plicatio,  subtuberculatis." 

In  this  form  the  keel  is  lost  early,  the  last  whorls  of  the  conch  being 
rounded  in  contour.  In  some  specimens  the  keel  is  not  at  all  developed, 
and  the  rounded  whorls  follow  immediately  upon  the  subang^ilar 
ribbed  whorls.  Spirals  are  very  numerous,  increased  by  intercalation, 
which  becomes  prominent  in  the  fifth  whorl. 

Var.  MAJOR  Grateloup   (fig.  7). 
(Plate  VIII,  fig.  22.) 
"Anfract.  carinatis  ad  medium  subnodosis."      (Grateloup.) 
This  variety  is  large  and  robust.     Following  the  tuberculated  stage 
a  carina  appears  on  which  spines  of  moderate  strength  are  formed. 
These  are  of  the  type  found  in  Fulgur  carica,  though  they  are  not  so 
pronounced  as  in  that  species.     Some  of  the  specimens  of  this  variety 
have  a  striking  resemblance  to  species  of  Fulgur  from  the  American 
Tertiary  this  resemblance  being  due,  however,  to  parallelism  and  not 
to  genetic  relationship.     These  spines  appear  in  some  specimens  after 
the  disappearance  of  the  tubercles,  and  the  formation  of  the  carina  stage 
(PI.  VIII,  fig.  8).     They  thus  indicate  a  distinct  line  of  development 
for  this  variety. 

The  relations  of  these  varieties  may  be  expressed  as  follows : 

van  major.  F,  burdigalensis 

(typical). 

: wsLT.  carinata. 

var.  tuberculosus. 

A  form  identical  with  Basterot's  typical  form  was  figured  by 
Grateloup  under  the  name  var.  sublcevigata  with  the  following  de- 
scription :  "  Testa  minore  fragile  laevigata." 

There  is  some  variation  in  the  slendemess  of  the  species,  but  most 
individuals  have  a  strongly  convex  or  bulging  body-whorl.     All  sped- 
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mens  show  a  strongly  Urate  outer  lip,  a  strong  posterior  canal,  a  pro- 
nounced transverse  plication  on  the  columella,  just  below  the  canal, 
and  usually  a  faint  oblique  grove  on  the  columella. 

Localities:  The  localities  given  by  Basterot  for  this  species  are 
Leognan,  Saucats,  and  Merignac,  France.  In  the  following  list  the 
numbers  refer  to  the  collections  of  the  Museum  of  Comparative  Zoology. 

Var.  tuberculosns  Leognan  (M.  C.  Z.  1321)  ;  Dept.  Landes  (M. 
C.  Z.  1323) ;  Castel  Arquato  (  ?)*  (M.  C.  Z.  1324) ;  Cabannes-St.  Paul, 
Dax  (1329)  ;  Leognan  et  Saucats  (27802). 

Var.  carinatus  Bordeaux  (1315,  1316) ;  Paris  Basin  (?)*  (1317, 
1318)  ;  Leognan  et  Saucats  (1319). 

Typical  form:  Leognan  et  Saucats  (1320,  gerontic,  27801);  Bord- 
eaux (27803,  27804,  also  young  1322,  accelerated,  1314). 

Var.  major:  Steenabrunn,  Vienna  Basin  (1327,  1328)  ;  Leognan  et 
Saucats  (27800). 

Besides  the  varieties  given  above,  the  following  have  been  named 
by  Grateloup :  var.  scabra,  contorta,  aspera,  calcarata,  plicata,  dubia. 

Horizon:  Miocene. 

C.     PHYLOGERONTIC   FUSID^. 

15.  THE  GENUS  CYRTULUS  Hinds. 

(1843.  Hinds,  Ann.  and  Mag.  Nat.  Hist.,  vol.  XI,  p.  256.) 
This  genus  was  made  by  Hinds  for  the  reception  of  a  remarkable 
gastropod  shell  found  in  the  Pacific  Islands.  In  its  young  stages  this 
species  is  a  typical  Fiisits,  and  might  be  classed  with  the  coins  series, 
with  the  species  of  which  it  agrees  in  all  its  general  characteristics. 
The  adult  whorls,  however,  show  a  remarkable  deviation  from  this 
slender  Fusoid  growth,  consisting  of  thick  irregular  whorls,  loosely 
wrapped  about  one  another  with  a  complete  loss  of  shoulder,  spirals, 
ribs  and  other  surface  features,  and  with  a  complete  obliteration  of  the 
characteristic  form  of  the  young. 

This  type  of  structure,  which  may  be  designated  melongenoid, 
from  its  characteristic  occurrence  in  Melongena  melongcna  and  related 
species,  is  essentially  an  accentuated  development  of  old  age  char- 
acteristics of  the  type  found  in  normal  Fusi  in  senescent  individuals. 
In  the  present  type  it  has  become  an  established  characteristic  and  from 
a  gerontic  feature  has  been  pushed  back  to  the  ephebic  and  even 
the  late  neanic  stage  through  the  operation  of  the  law  of  acceleration. 
Species  of  this  genus,  then,  must  be  considered  as  phylogerontic  Fusi, 
t.  €.,  species  which  are  typical  Fusi  when  young,  but  when  adult  are 
characterized  by  stnictural  features  found  only  in  extreme  old  age 
individuals  of  the  normal  Fusus  series. 

It  has  become  customary  to  unite  this  genus  with  the  Eocene  genus 
Claznlithcs  described  earlier  by  Swainson.      These  two  genera  have, 

*  Probably  an  error. 
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however,  no  genetic  relation  whatever,  belonging  to  entirely  distinct 
families  of  gastropods,  and  having  only  an  external  resemblance  in 
their  respective  adult  stages.  This  resemblance  is  often  very  close 
when  the  adult  stages  are  alone  considered,  but  the  great  differences 
are  at  once  shown  when  the  young  are  examined.  This  resemblance  is 
simply  a  case  of  parallelism,  in  which  features  of  the  same  type  recur 
in  corresponding  stages  of  otherwise  entirely  distinct  individuals.  This 
is  a  case  similar  to  the  noncoiling  of  the  Cretacic  Ammonoids,  where 
this  feature  recurred  in  a  number  of  phylogerontic  individuals  be- 
longing to  entirely  distinct  genetic  series.  To  class  Cyrttihis  and 
Clavilithes  together  is  as  great  a  mistake  as  to  unite  the  genera 
Macroscaphites  and  Ancyhccras  under  the  same  generic  name,  simply 
because  they  are  both  partly  uncoiled  Ammonoids. 

CYBTULU8   SEROTHrnS  HiDdi. 

1843.  Cyrinlus  seroliiius  Hinds,  Ann.   Mag.   Nal.   Hisl.,  vol.  XI,  p,  257. 

1844.  Cyrlulus  serolinui  Hinds,  ZooI.  Voy.  H.  M.  S.  Sulphur,  vol.  2,  p.   13,  pi. 
1.  figs.   12,   13. 

The  protoconch  of  this  species  has  been  fully  preserved  on  only 
one  of  the  specimens  seen  (Am.  Mus.  Xat.  Hist.),  though  another 
specimen  (Nat.  Mus.  91755)  and  several  others  in  the  American 
Museum  show  the  last  portion.     It  is  prominently  developed,  consisting 


of  nearly  two  and  a  half  volutions.  It  ends  abruptly  with  a  varix,  and 
the  normal  rmind-whorkd  and  ribbed  type  of  Fiistis  conch  begins  as 
abruptly ;  the  last  whorl  and  a  quarter  of  the  protoconch  are  finely 
ribbed  vertically  as  in  Pusus,  with  which  this  portion  agrees  perfectly. 


98  PHYLOGENY  OF   FUSUS   AND   ITS   ALLIES. 

The  initial  whorl,  however,  is  not  so  swollen  and  elevated  as  is  usual 
in  FusHS,  but  is  rather  depressed.  In  spite  of  this  difference  in  the 
initial  whorl  the  final  portion  of  the  protoconch  and  the  early  whorls 
of  the  conch  are  so  typically  of  the  Fusus  type,  that  the  derivation  of 
Cyrtulus  as  represented  by  this  species  from  Fusus  can  not  be  doubted. 

It  is  to  be  noted  that  the  ribs  of  the  protoconch  are  more  numerous 
than  in  Fusus,  and  are  closely  crowded.  There  is  a  suggestion  of  the 
Falsifusus  type  of  protoconch  in  the  apical  part,  but  the  second  whorl 
is  typically  Fusoid. 

The  conch  is  at  first  indistinguishable  from  a  young  Fusus  of  the 
colus  series.  The  whorls  are  round  with  rounded  ribs  separated  by 
interspaces  of  about  their  own  width.  After  seven  or  eight  whorls 
of  this  type  the  turriculus  stage  comes  to  an  end,  being  slowly  replaced 
by  the  toreumiis  stage.  The  shoulder  angle  it  at  first  barely  defined, 
being  indicated  by  the  prominence  of  two  central  spirals.  At  this 
stage  intercalated  spirals  first  appear.  The  shoulder  angle  gradually 
becomes  more  distinctly  defined,  thus  fully  establishing  the  toreumus 
stage.  With  this  the  spirals  become  less  sharp,  the  ribs  disappear  and 
the  whorls  become  irregular,  the  later  added  portions  reaching  up  onto 
the  earlier  whorls.  The  angulation  and  the  tubercles  disappear,  and 
the  spirals  become  more  and  more  obsolete.  The  whorl  becomes 
smooth,  thickened  and  enveloping.  The  posterior  canal  of  the  aperture, 
always  a  gerontic  feature,  becomes  strong  and  causies  a  shelf  or  flattened 
shoulder  on  the  upper  portion  of  the  whorl,  next  to  the  suture.  The 
spindle  becomes  more  enveloped,  and  its  form  obliterated  as  the  ephebic 
whorls  of  this  phylogcrontic  species  are  thickened.  This  results  in  the 
production  of  a  melongenoid  form.  The  aperture  becomes  elongate  as 
in  Pyrvia,  Fulgar,  etc.,  and  in  extreme  cases  a  tendency  to  uncoil  and 
form  ajy'iimbilicus  is  shown.  This  melongenoid  portion  of  the  shell  is 
covered  by  a  smooth  brown  periostracum.  The  preephebic  whorls 
show  the  coloration  of  Fusus. 

An  old  specimen  (Nat.  Mus.  130896)  shows  three  whorls  wrapped 
around  each  other  on  about  the  same  plane. 

Localities:  Indo-Pacific  (Nat.  Mus.  130896,  91755,  Dall) ;  Pacific 
Islands  (B.  S.  278,  also  Mayo  coll.)  ;  Nonkahiva,  Marquesas  group, 
S.  Pacific  (M.  C.  Z.  964,  963,  Am.  Mus.  Nat.  Hist.,  numerous  speci- 
mens). 

Habitat:  In  nine  fathoms  among  sand,  Hinds  (Tryon). 

15.    THE    EOCENE   CLAVILITHOIDS. 

Under  this  heading  will  be  described  the  various  species  of  Eocene 
Fusoid  shells  which  have  assumed  a  melongenoid  growth  and  are  com- 
parable to  Cyrtulus  or  Clazilithes,  with  which  latter  they  are  generally 
classed. 
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CLAVELLOFUSUS  gen.  nov. 

The  species  of  this  genus  are  generally  placed  under  ClavUithes,  and 
all  of  them  are  united  with  ClavUithes  parisiensis  (Mayer-Eymar) 
(=C.  deformis  (Solander)  Cossmann)  which  is  the  C.  longcBvus 
(Lamarck  not  Solander)  of  most  authors.  Even  so  high  an  authority 
as  Mons.  Cossmann  refers  all  the  species  of  this  genus  to  that  one 
species  of  a  genus  which,  though  related  to  the  present  one,  is  never- 
theless quite  distinct. 

The  genus  is  characterized  by  the  long  slender  spire,  the  whorls  of 
which  in  the  more  primitive  species  rest  upon  each  other  in  the  manner 
of  the  slender  Fusi.  The  ribs  are  strong  and  far  apart,  and  the  proto- 
conch  consists  of  not  more  than  two  and  a  half  volutions,  the  last  one 
of  which  is  sparingly  ribbed  and  the  first  obliquely  erect  as  in  Fusus. 
The  whole  protoconch  is  minute  and  markedly  different  from  the  coarse 
many-whorled  protoconch  of  ClavUithes  with  its  depressed  "naticoid" 
apical  whorl.  The  sutural  shelf  is  abrupt  in  this  genus,  delimited 
by  a  sharp  angle,  and  either  horizontal  or  sloping  slightly  inward. 
The  shell  has  considerable  resemblance  to  the  recent  Cyrtitlus.  but 
differs  from  that  genus  in  the  character  of  the  young  conch  as  well  as 
in  the  details  of  the  protoconch.  Finally  Cyrtulus,  the  modem  fuso- 
melongenoid,  is  a  direct  descendant  of  the  modem  Fusi,  while  Clavello- 
fusus,  the  Eocene  fuso-melongenoid,  appears  to  be  a  descendant  of  the 
Eocene  Fusi,  and  is  unknown  outside  of  the  Paris  Basin. 

Genotype:    Clavello fusus  spiratus  sp.  nov. 

CLAVELLOFUSUS   SPIRATUS   sp.  nov. 

(Type  Plate  I,  fig.  23;  see  also  Plate  I,  figs.  17,  20  and  26;  Plate  XVIII,  fig.  4.) 
The  protoconch  of  this  species  has  only  been  seen  in  two  specimens, 
in  only  one  of  which  (Acad.  Sci.  8024,  Plate  XVIII,  fig.  4)  it  was 
completely  preserved.  It  is  minute  and  Fusoid  in  its  apical  portion,  but 
consists  of  about  two  and  a  half  volutions,  a  character  never  found  in 
Fusus,  but  characteristic  of  Cyrtulus.  The  second  whorl  is  scarcely 
larger  than  the  first,  and  in  the  last  portion  is  marked  by  faint  vertical 
riblets  which  are  very  obscure  in  the  specimen  illustrated,  but  in  a  speci- 
men in  the  collection  of  the  Museum  of  Comparative  Zoology  (1099) 
these  vertical  riblets  are  better  shown  though  still  faint.  They  are  thin 
and  smooth.  There  is  no  final  varix,  but  the  protoconch  stops  abruptly 
and  the  ribbed  conch  begins  as  abruptly.  In  one  specimen  (M.  C.  Z. 
1097)  faint  revolving  spirals  are  shown  on  what  appears  to  be  the  final 
portion  of  the  protoconch ;  these  cease  abruptly  and  the  coarse-ribbed 
conch  begins  as  abruptly.  The  protoconch  appears  to  be  umbilicated, 
the  umbilicus  disappearing  on  the  completion  of  the  protoconch.  In  the 
illustrated  specimen  a  few  strong  vertical  riblets  occur  toward  the  end 
of  the  protoconch.     They  are  rather  distant  and  are  followed  by  the 
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ribs  of  the  conch.  The  protoconch  of  this  genus,  therefore,  combines 
the  characters  of  Fusus  and  Clavilithcs,  and  this,  together  with  the 
characters  of  the  conch,  indicates  that  Clavellofusus  occupies  a  posi- 
tion intermediate  between  Fusus  and  Clavilithes, 

The  conch  begins  with  nearly  uniformly  rounded  whorls,  with 
equal  and  uniform  ribs,  which,  however,  quickly  become  swollen  in  the 
center,  and  then  die  out  towards  the  suture.  They  are  widely  separate 
and  crossed  by  uniform  spirals.  In  some  cases  the  ribs  are  separated 
by  interspaces  equal  to  three  or  four  times  their  own  width,  and  the 
spirals  generally  show  a  perfect  gradation  in  thickness  and  in  spacing, 
from  the  periphery  to  the  sutures.  Intercalated  spirals  appear  in  about 
the  fifth  or  sixth  volution. 

All  the  whorls  of  the  early  stage  are  globular,  and  embrace  about 
a  fourth  of  the  preceding  whorl.  The  spire  is,  therefore,  much  more 
elongated  and  slender  than  in  species  of  Clavilithes, 

In  the  early  neanic  the  ribs  change  from  a  definite  sharp  and  dis- 
tinct outline  to  an  ill-defined  one,  becoming  more  of  the  nature  of 
undulatory  wrinkles.  In  the  later  neanic  they  become  obsolete,  as 
do  also  the  spirals.  Intercalation  begins  in  the  late  neanic,  seldom 
earlier. 

The  ephebic  whorls  are  globular  at  first,  and  free  from  ribs  or 
spirals.  A  very  faint  shelf  is  developed  next  to  the  suture  which  grad- 
ually grows  broader.  This  shelf  is  caused  by  the  development  of  a 
deep  and  strong  posterior  canal,  and  it  is  accentuated  by  the  slight  con- 
vexity of  the  later  whorls,  by  their  strong  embracing  of  the  preceding 
whorls  up  to  or  beyond  the  middle  and  by  the  consequent  slight  depres- 
sion of  the  suture. 

In  the  met-ephebic  stage  the  whorls  have  changed  from  a  rounded 
to  a  cylindrical  form,  the  sides  of  the  whorl  becoming  parallel  to  the 
longitudinal  axis  of  the  shell.  This  gives  the  shell  a  rigid  appearance 
which  is  very  marked.  The  sutural  shelf  is  very  pronounced  at  this 
stage.  It  is  sharply  delimited  at  the  margin,  and  makes  a  right  angle 
or  something  less  with  the  outer  face  of  the  shell.  It  slopes  slightly 
inward  from  the  sharp  shoulder  angle.  This  species  may  be  compared 
with  accelerated  individuals  of  Clavilithcs  parisicnsis,  in  which  the 
sutural  shelf  appears  in  the  conjunctus  stage.  Except  for  the  long 
spire,  it  could  be  considered  a  parallel  to  Clavilithcs  subscalaris.  The 
distinctive  generic  characters  allow,  however,  ready  separation. 

Injured  and  gerontic  individuals  show  a.  decrease  in  the  size  of  the 
aperture  and  a  loss  of  the  characteristic  sutural  terrace  or  shelf.  In 
such  individuals  the  inner  lip  also  separates  from  the  columella,  thus 
showing  a  contraction  of  the  aperture  on  all  sides. 

The  specimen  illustrated  in  ?ig.  20,  pi.  i,  is  somewhat  more  ac- 
celerated than  the  typical  forms.     The  stage  with  round  whorls  and 
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shelf  is  short,  the  whorls  quickly  becoming  cylindrical.  In  this  respect 
this  shell  approaches  Clavellofusus  niacrospiratus.  Fig.  i6,  pi.  I,  is 
a  young  shell  of  Clavellofusus,  still  in  the  ribbed  (Fusus)  stage,  which 
may  belong  to  this  species. 

Localities:  Paris  Basin  (M.  C.  Z.  27731,  1098)  ;  Soissons  (M.  C.  Z. 
1099,  1 100)  ;  Chaumery  (M.  C.  Z.  27746)  ;  Cuise  Lamotte  (M.  C.  Z. 
27750)  ;  Montmiraille  (M.  C.  Z.  27785) ;  Comprigne  (M.  C.  Z.  1096, 
Type). 

Horizon:  Lower  Eocene. 

CLAVELLOFUSUS  TUBBRCULATUS  sp.  nov. 

(Type  Plate  I,  fig.  19.) 
(See  also  figs.  18  and  22,  Plate  I.) 

This  species  is  less  accelerated  than  the  preceding,  which  passes 
through  the  stage  at  which  this  species  stops.  The  early  stages  are 
as  described  for  C  spirattis,  there  being  six  or  more  of  the  ribbed  whorls 
(counting  those  which  are  broken  away).  In  the  last  two  whorls 
before  the  shell  becomes  smooth  the  ribs  gradually  become  obsolete, 
finally  disappearing  altogether.  The  spirals,  however,  continue  for 
a  time.  This  gives  two  short  stages  comparable  to  the  dameriacensis 
and  con  June  tiis  stages  in  the  Clavilithes  series. 

Thus,  the  penultimate  whorl  is  free  from  ribs,  but  marked  by 
spirals.  It  is  rounded  and  is  closely  appressed  to  the  preceding  one, 
there  being  no  sutural  shelf.  This  may  be  compared  to  the  suh- 
conjiinctus  stage.  The  spirals  gradually  become  obsolete,  the  shell 
then  being  comparable  to  Clavilithes  conjunctus.  Before  the  complete 
disappearance  of  the  spirals,  the  sutural  shelf  appears,  which  is  char- 
acteristic of  the  last  whorl,  this  retaining  its  convex  contour,  but  being 
free  from  spirals.  This  is  the  adult  stage  of  this  species,  judging  from 
the  size  of  the  shell.  It  corresponds  to  the  late  neanic  or  early  ephebic 
stage  of  C.  spiratus  which  passes  beyond  in  the  adult  stage,  where  it 
assumes  a  cylindrical  form  of  whorl. 

Specimen  fig.  18  (pi.  I)  may  represent  a  young  of  a  somewhat  ac- 
celerated individual  of  this  species,  though  it  is  perfectly  possible  that 
it  might  in  the  adult  have  assumed  a  cylindrical  whorl,  and  thus  be- 
come a  C.  spiratus.  The  ribs  become  obsolete  in  about  the  sixth 
whorl,  the  spirals  disappearing  shortly  after.  The  shelf  appears 
shortly  after  the  disappearance  of  the  ribs,  the  contour  of  the  whorl, 
however,  remaining  convex.  The  shell,  therefore,  is  in  the  tuberculatus 
stage.  Specimen  fig.  22  is  likewise  in  the  tuberculatus  stage,  and 
judging  from  the  strong  convexity  of  the  whorls  probably  represents 
an  immature  Clavellofusus  tuberculatus.  The  shelf  appears  very  soon 
after  the  disappearance  of  the  ribs,  the  spirals  becoming  very  faint  on 
the  ribless  whorls.     Fig.  18  is  from  Soissons,  fig.  22  from  Cuise. 
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This  species  corresponds  to  Claznlithcs  Uibercxilosus  Desh.,  which 
in  that  series  occupies  the  same  stage  in  development. 

Localities:  The  type  specimen  is  from  Cuise  (M.  C.  Z.  27729)  ; 
Soissons  (M.  C  Z.  27732). 

Horizon:  Lower  Eocene. 

CLAVELLOFUSUS   MACROSPIRATUS   sp.  nov. 

(Type  Plate  I,  fig.  28.) 
(See  also  Plate  I,  figs.  21,  24,  25  and  27.) 

This  species  is  the  most  accelerated  of  the  group,  paralleling  the 
French  Clavilithcs  macrospira  Cossmann,  or  the  British  C.  solanderi 
Grabau,  of  which  these  specimens  seem  at  first  sight  to  be  diminutive 
representatives.  The  early  stages  are  as  in  the  other  species  of  this 
genus,  but  the  ribbed  whorls  are  fewer  in  number.  The  last  of  this 
series  of  whorls  lose  their  rotund  character,  the  ribs  at  the  same  time 
changing  into  mere  undulations.  With  the  disappearance  of  the  ribs, 
or  even  before  this,  the  sutural  shelf  appears,  the  whorls  at  the  same 
time  becoming  cylindrical.  This  implies  a  complete  dropping  out 
of  the  tubercuiatiis  stage,  i,  e,,  the  stage  characterizing  the  adult 
Clavellofusus  tuberculatus.  This  stage  generally  occurs  in  unaccel- 
arated  species  of  this  and  other  series,  following  the  ribbed,  and  pre- 
ceding the  cylindrical-whorled  stage.  The  present  species  appears, 
tnerefore,  to  be  derived  from  C  spiratus,  through  a  process  of  accelera- 
tion by  elimination,  the  tuberculatus  stage  being  eliminated. 

The  majority  of  the  specimens  of  the  genus  which  have  been  seen 
in  the  collections  belong  to  this  species,  the  group  as  a  whole  being 
strongly  accelerated. 

In  fig.  25  of  plate  I  is  shown  the  young  of  the  most  accelerated 
individual  of  this  series  which  has  yet  come  under  my  observation. 
The  ribbed  stage  is  well  developed,  and  while  the  whorls  are  still 
marked  by  coarse  ribs,  a  sutural  shelf  appears.  At  first  the  whorls 
continue  round,  but  soon  they  assume  the  cylindrical  form  with  the 
sides  parallel  to  the  main  axis  of  the  shell.  The  ribs,  however,  con- 
tinue, there  being  about  a  whorl  and  a  half,  which  arc  furnished  with  a 
shelf  and  ribs  at  the  same  time.  It  might  be  considered  that  we  have 
here  a  ribbed  tuberculatus  stage  followed  by  a  ribbed  cylindrical  or 
subconic  stage. 

This  is,  therefore,  an  example  of  an  accelerated  type,  in  which  one 
feature  (the  shelf)  has  become  excessively  accelerated,  appearing  while 
some  of  the  other  primitive  features  are  still  retained.  In  the  latter 
part  of  the  ribbed  and  shelved  whorls  the  shelf  or  terrace  even  projects 
slightly,  suggesting  the  scalaris  stage  of  the  Clavilithcs  scries  (vide  C. 
scalaris).  There  is  some  considerable  variation  in  the  number  of 
ribbed  whorls  and  the  appearance  of  the  sutural  shelf.  This  is  illus- 
trated in  the  specimens  figured  on  plate  I. 
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This  species  occurs  with  the  others  of  this  genus  at  Cuise  in  the 
Paris  Basir^.  It  is  commonly  classed  as  a  variety  of  Clavilithes 
parisicnsis  Mayer  (=^  C.  deformis  (Sol.)  Cossmann  or  C  longcevus 
(Lamarck)  of  Deshayes  and  other  authors). 

Localities:  Cuise  (M.  C.  Z.  1097,  27730)  ;  Comprigne  (M.  C.  Z. 
27740). 

Horizon:  Lower  Eocene. 

Young  specimens  of  this  generic  series  can  not  generally  be  placed 
in  the  species  to  which  they  belong,  since  all  the  species  have  in  young 
stages  the  characters  of  more  primitive  species  of  the  series  and  assume 
their  true  specific  characters  only  in  the  adult  stage.  Thus  fig.  16  is 
in  the  ribbed  stage,  resembling  the  most  primitive  type  of  the  series,  of 
which,  however,  no  representative  has  been  found  (unless  the  Eocene 
species  of  Fusus  be  considered  such).  Certainly  if  an  adult  specimen 
with  the  characters  of  fig.  16  were  found,  it  would  have  to  be  placed  near 
the  true  Fusi,  since  the  protoconch  and  other  characteristics  of  such  a 
species  would  approach  those  of  that  genus.  The  ribs  of  the  early 
whorls  of  Clavellofusus  are  more  widely  spaced  than  is  the  case  with 
any  species  of  Fusus  I  have  seen,  but  this  feature  may  occur  in  shells 
which  otherwise  conform  to  the  characteristics  of  that  genus.  This 
stage  then  is  the  Fusus  stage  of  the  Clavellofusus  series,  just  as  the 
young  of  Cyrtulus  represents  the  Fusus  stage  of  that  series,  and  clearly 
indicates  the  ancestry  of  that  genus.  In  the  Clavilithes  series,  this 
stage  is  represented  by  C.  rugosus,  and  is  there  known  as  the  rugosus 
stage.     (For  further  discussion  see  beyond  p.  105.) 

In  like  manner  it  will  be  seen  that  specimen  fig.  18  is  in  the  tuber- 
culatus  stage,  being  comparable  to  an  adult  C  tuberculatus  of  this 
series,  or  an  adult  C  tuberculosus  of  the  Clavilithes  series.  It  may 
remain  in  this  stage,  simply  increasing  in  size,  or  it  may  develop  into  a 
C.  spiratus  by  adding  a  cylindrical  whorl. 

A  constant  and  very  characteristic  feature  of  the  species  of  this 
genus  is  the  sharp  angle  between  the  sutural  shelf,  and  the  side  of  the 
whorl.  This  is  particularly  marked  where  the  whorls  have  assumed 
the  cylindrical  habit  of  growth.  The  shelf  generally  slopes  inward 
and  downward,  rather  than  upward  as  in  Clavilithes  of  the  Paris  Basin, 
in  which  the  angle  is  also  more  rounded.  In  this  respect  these  shells 
are  similar  to  Clavilithes  solanderi  Grabau  of  the  English  Eocene,  in 
which  the  same  type  of  shelf  exists.  The  pointed  apex  and  the  small 
size  of  these  shells  are  also  distinguishing  features. 

Localities:  The  three  species  given  above,  together  with  inter- 
mediate forms,  and  probably  other  species,  occur  together  in  the  Lower 
Eocene  of  the  Paris  Basin. 

Horizon:  Lower  Eocene,  Sables  inferieurs,  Paris  Basin  (Deshayes). 

Synonymy:    Fusus  longcpvus  var.   A.   Deshayes,  Coq.   Foss.  env. 
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Paris,  T.  II,  pi.  74,  fig.  21.     1824.     Clavilithes  longcpz'us  Lam.   var. 
of  authors  generally.     C  deformis  var.  Cossmann. 

THE  GENUS  CLAVILITHES   Swainson. 

This  genus  was  instituted  by  Swainson  in  1840,*  as  a  substitute 
for  Clavclla,  which  he  had  established  a  few  years  earlier  (i835t)  for 
Fusus  longarmisljaiVti^iVQk  (Deshayes)  (=F. /^amtVnjw  Mayer-E)rmar) 
and  allied  types.  The  later  generic  name  would  not  hold,  were  it  not  for 
the  fact,  apparently  unknown  to  Swainson,  that  Clavella  was  used  by 
Oken  in  1815  for  a  crustacean.  Swainson  included  Fusus  nocB  in  his 
genus,  a  practice  carried  out  by  every  subsequent  writer.  That  species 
is,  however,  strikingly  distinct  from  F.  longccvus  of  Lamarck  and 
Deshayes,  and  is  here  separated  under  the  generic  name  Rhopalithes. 
Swainson 's  description  leaves  no  doubt  as  to  which  species  belong  to 
his  genus,  for  he  gives  the  characteristics  of  F,  longcezms  (F,  parisiensis 
May.)  and  not  those  of  F.  no(c. 

The  protoconch  of  this  genus  is  very  striking,  and  is  distinctive, 
though  there  are  other  genera,  apparently  not  very  closely  related  to 
this  genus,  which  have  similar  or  perhaps  even  identical  protoconchs. 
The  first  whorl  of  the  protoconch  is  depressed  and  naticoid,  with  a 
minute  apical  portion.  The  whorl  gradually  enlarges,  but  after  the 
first  volution  the  proportional  increase  in  size  is  much  less,  so  that  the 
whorls  produce  a  nearly  cylindrical  protoconch.  There  are  from  two 
and  a  half  to  four  whorls,  thus  giving  the  protoconch  a  distinctly 
papillose  appearance.  The  protoconch  is  umbilicated  and  very  gen- 
erally contains  from  one  to  several  septa.  There  is  no  final  varix,  and 
the  line  of  separation  between  protoconch  and  conch  can  not  generally 
be  indicated.  In  some  specimens  (^g.  15)  a  sharp  line  marks  a  cessa- 
tion of  growth,  but  whether  that  is  the  end  of  the  protoconch  or  merely 
a  temporary  interruption  in  the  building  of  the  protoconch  is  not  clear. 
The  fact  that  this  line  is  not  found  in  all  specimens  suggests  that  it  is 
only  an  individual  characteristic  and  does  not  necessary  mark  the  end 
of  the  protoconch.  This  view  is  strengthened  by  the  fact  that  similar 
lines  occasionally  occur  on  other  parts  of  the  protoconch,  where  they 
mark  a  slight  interruption  of  growth.  Sometimes  a  slightly  wrinkled 
appearance  is  produced  by  these  lines,  which  give  a  faintly  ribbed 
aspect  to  the  protoconch  in  places.  A  few  simple  smooth  ribs  occur 
before  the  normal  ribs  of  the  conch  appear,  and  between  these  smooth 
ribs  are  generally  to  be  found  faint  revolving  lines.  These  do  not, 
however,  aflfect  the  ribs.  It  is  a  question  difficult  to  answer  whether 
this  portion  belongs  to  the  protoconch  or  to  the  conch.  As  the  change 
is  not  a  very  abrupt  one  we  may  assume  that  the  embryonic  stages 

*  Swainson,  "  Treatise  on   Malacology,"  p.  304,  p.  90. 
t  Swainson,  "  Elements  of  Conchology." 
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merged  gradually  into  the  embryonic,  and  that  hence  no  sharp  line 
is  to  be  drawn  between  the  two.  Judging  from  analogy  with  other 
fusoid  shells  we  are,  I  believe,  justified  in  relegating  this  portion  with 
the  primitive  ribs  to  the  protoconch. 

The  conch  always  begins  with  round  whorls,  which  are  ornamented 
by  coarse  widely  separated  ribs  and  by  strong  sharp  spirals.  This 
portion  of  the  shell  may  be  very  short,  and  the  ribs  may  become  almost 
obsolete  or  the  whole  shell  may  consist  of  rounded,  ribbed  and  spiralled 
whorls.  This  latter  is  the  case  in  the  primitive  species,  such  as  C. 
rugosus,  which  might  well  be  separated  generically  from  Claz'ilithes. 

In  the  typical  species  of  the  genus  the  ribbed  whorls  are  succeeded 
by  smooth  irregular  whorls  of  the  melongenoid  type.  These  show 
progressive  differentiation  in  the  various  species,  according  to  the 
degree  of  acceleration  characteristic  of  each. 

The  columella  is  without  plaits. 

The  genus  is  confined  to  the  Eocene. 

Type:  Clavilithes  parisiensis  (Maycr-EymsiT) y  =  Clavilithes  long- 
arvus  Lam.  (Deshayes)  non-Solander. 

CLAVILITHES   RUGOSUS    (Lamarck).    (Emend.    Grabau.) 

(Plate  IX,  figs.  1-8;  also  text  fig.  15.) 

1803.  Fugus  rugosus  Lamarck,  Ann.  du  Mus.,  t.  I,  p.  316. 

j8i6.  Fusus  rugosus  Lamarck,  Tab.  Encyc.  Meth.,  pi.  425,  fig.  6. 

1823.  Fusus  rugosus  Lamarck,  Coq.  Foss.  En  v.  Paris,  p.  56  (pars). 

1837.  Fusus  rugosus  Deshayes,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  519  pars,  pi.  75, 

figs.  4-7. 
1889.  Clainlithes  rugosus  Cossmann,  Cat.  Coq.  Foss.  Eoc.  Env.  Paris,  p.  174. 

The  protoconch  of  this  species  is  papillose,  the  number  of  whorls 
varying  from  three  to  four.  It  is  smooth  throughout  the  earlier  whorls, 
but  marked  in  the  final  (?)  portion  of  the  last  whorl  by  smooth  narrow 
vertical  riblets  which  are  widely  separated.  At  first  the  interspaces 
are  smooth,  but  later  revolving  lines — the  beginning  of  the  spirals-;— 
appear,  but  these  do  not  cross  the  riblets.  The  number  of  riblets  varies 
from  three  to  five. 

The  conch  begins  with  rounded  whorls  with  strong  uniform  rounded 
ribs  which  are  rather  narrow  and  separated  by  interspaces  several  times 
as  wide  as  the  ribs.  They  are  crossed  by  strong  sharp  and  uniform 
spirals  of  which  from  five  to  six  are  visible.  After  a  volution  or  two 
the  spirals  in  the  center  of  the  whorls  become  stronger  and  sharper, 
producing  strong  cusps  at  the  crossing  of  the  ribs.  The  latter  become 
stronger,  broader  and  less  defined  and  a  subsutural  band  appears, 
indicating  the  presence  of  a  posterior  canal. 

In  the  adult  the  ribs  are  somewhat  less  distinctly  defined  and  the 
subsutural   band   and  posterior  canal   more  profound.      Intercalated 
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Spirals  sometimes  appear,  occurring  at  times  oven  in  pre-ephebic  stages. 
The  shoulder  is  somewhat  llattened,  and  near  the  suture  becomes 
slightly  concave.  The  lines  of  growth  are  not  infrequently  strong  and 
imbricating,  strongly  cancellating  the  spirals,  which  are  sometimes 
nodose  at  the  intersection. 

Gerontic  characteristics  are  shown  by  the 
separation  of  the  inner  lip  from  the  columella, 
and  the  consequent  formation  of  an  umbilicus 
(pi.  IX,  fig.  3).  Also  by  the  disappearance  of 
tlie  ribs  and  the  excessive  development  of  the 
jMisterior  canal. 

An  elongated  variety  of  this  species  is  figured 

in  fig.  8,  plate  IX.     In  this  the  whorls  are  loosely 

coilcii.  appearing  more  roundc<l ;  the  ribs  are  more 

pronounced    tiiroughout.   and    secondary    spirals 

Fic  15,    Claviliilu-s     are  well  developed.      Tliis  latter  feature  marks 

rugosui,    the    proio-      ^]^■^^  variety  as  more  accelerated  in  development  in 

conch  of  fig.  7,  pi.  IX.      ,,  .  '.    ^1        ,1  1  ■ 

Ihis  res])ect,  than  the  normal  species. 

Localities:  Paris  Basin  (M.  C.  Z.  1380,  1373,  1377  var.,  1378); 
Grignon  (M.  C.  Z.  1374,  1379,  13/5).  Var.  M,  C.  Z.  1413,  Young  M. 
C.  Z.  1 125. 

Horizon:    Calcaire  Grossicr;  Eocene. 

CLAVILITHES  DAHESIACEHSIS    (Deshayes). 

(Plate  X,  figs.  5  to  8;   Plate  XI.  dg.  6.) 
1866.  Fusus  dameriacensis  Deshayes,  Anim.  sans  vert.,  T,  3,  p.  256,  pi.  85,  figs. 

23.24- 

The  protoconcli  of  this  species  is  of  the  nonnal  papillose  type,  of  a 
little  more  than  three  volutions,  umbilicated  and  with  septa.  The  last 
portion  is  furnished  with  fine  vertical  riblets  which  are  smooth,  but 
have  fine  thread-like  spirals  in  the  interspaces.  Tliis  merges  into  the 
normal  whorls  of  the  conch. 

The  conch  is  ribbed  and  spirally  striate  fniiii  the  beginning,  the 
whorls  changing  from  the  cylindrical  form  of  the  protoconcli  to  a 
rounded  one.  They  embrace  up  to  the  middle  of  the  preceding  whorl, 
thus  making  the  ribbed  spire  less  elongate,  This  is  the  chief  difference 
between  the  young  of  this  species  and  C.  riigosus.  The  ribs,  at  first 
strong  and  widely  distant  and  uniform  throughout,  increase  in  strength 
on  the  periphery  but  become  obsolete  towards  the  sutures.  In  the 
fourth  or  fifth  volution  the  ribs  disappear  altogether,  while  at  the  same 
time  intercalated  spirals  appear  between  the  primary  ones.  The  spirals 
are  uniform  and  equidistant  except  near  the  sutnre,  where  they  are 
more  crowded.  The  last  whorl  or  two  of  the  conch  are  ribless,  rounded 
and  covered  with  more  or  less  strongly  marked  spirals,  which  become 
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weaker,  however  toward  the  end.  The  subsutural  band  and  posterior 
canal  are  well  developed  and  characterize  all  the  whorls  from  the 
neanic  on.  It  is  generally  emphasized  by  a  concavity  which  marks  the 
upper  portion  of  all  the  later  whorls,  and  is  also  faintly  traceable  on  the 
earliest  ones. 

The  characteristic  features  of  this  species  are  the  strongly  ribbed 
young  spire,  in  which  there  are  from  three  to  five  volutions,  and  the 
spirally  striate  ribless  volutions  of  the  adult.  Both  these  features 
show  that  this  shell  is  still  quite  primitive  when  compared  with  the 
other  species  of  this  series,  in  which  the  spire  is  scarcely  ribbed,  and  the 
last  whorls  are  smooth  and  free  from  spirals. 

The  rounded  whorls  without  ribs,  but  with  spirals,  mark  the 
dameriacensis  stage  of  the  species  of  this  series.  When  present  this 
stage  always  follows  the  ribbed  rugosus  stage.  The  present  species, 
C  dameriacensis,  consists  of  these  two  stages,  the  development  of  both 
being  about  equal. 

Locality:  Paris  Basin  (M.  C.  Z.  27750,  27724,  27775,  ^777^)- 

H orison:  Middle  Eocene,  Calcaire  Grossier  (Desh.). 

CLAVILITHES   CONJUNCTUS   (Deshayes). 

(Plate  X,  fig.  6;    Plate  XI,  figs.  1-5.) 

1837.  Fusus  conjunctus  Deshayes,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  527,  pi.  70, 

figs.  16,  17. 
1889.  ClaiAltthes  conjunctus  Cossmann,  Cat.  Coq.  Foss.,  p.  174. 

The  protoconch  of  this  species  consists  of  from  three  to  four  volu- 
tions, and  has  all  the  characteristics  nonnal  to  this  series.  It  merges 
into  the  conch. 

The  conch  is  spirally  striate,  the  spirals  being  uniform  and  equidis- 
tant. Towards  the  end  of  the  first  volution  undulations  appear,  and 
these  in  some  specimens  in  the  collection  rise  to  the  distinctness  of 
ribs.  They  are  never  very  prominent,  however,  and  after  two  or  three 
volutions  they  disappear  again.  Thus  the  rugosus  stage  is  condensed 
in  this  species.  This  is  followed  by  a  short  dameriacensis  stage,  in 
which  the  ribless  but  round  whorls  are  marked  by  strong  spirals. 
These  spirals  are  strongest  on  the  upper  portion  of  the  whorl,  but 
become  faint  and  finally  obsolete  on  the  lower  portion.  Intercalated 
spirals  appear  usually  in  the  second  or  third  volution  of  the  conch, 
though  in  some  specimens  they  do  not  occur  until  considerably  later. 

The  whorls  of  the  dameriacensis  stage  are  succeeded  by  those  of  the 
conjunctus  type.  These,  the  final  and  typical  whorls  of  this  species, 
are  still  rounded  but  perfectly  smooth  or  with  the  spirals  so  weak  as 
to  be  scarcely  visible.  This  represents  the  next  stage  in  advance  of 
the  dameriacensis  stage,  and  when  well  developed  requires  a  condensa- 
tion of  the  earlier  stages  to  make  room.     On  typical  specimens  between 
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two  and  three  whorls  of  this  type  exist,  and  from  one  to  two  whorls 
of  each  of  the  preceding.  In  some  specimens  the  ribbed  rugosus 
stage  is  scarcely  developed. 

All  the  changes  are  gradual  and  the  stages  merge  into  each  other. 
The  variations  of  this  species  lie  between  C.  dameriacensis  and  C. 
parisiensis,  and  the  varieties  approach  the  one  or  the  other,  according 
to  the  smaller  or  greater  amount  of  acceleration  which  they  have 
experienced.  The  greatest  variation  is  in  the  length  of  the  ribbed 
portion  of  the  spire,  some  specimens  of  this  species  approaching  the 
more  accelerated  specimens  of  C.  dameriacensis  and  establishing  a  com- 
plete gradation  between  the  two  species. 

The  concavity  seen  on  the  whorls  of  C.  dameriacensis  is  also  slightly 
traceable  on  the  adult  whorls  of  some  specimens  of  C  conjunctus 
(Plate  XI,  fig.  i).  It  usually  contains  faint  spirals  while  the  re- 
mainder of  the  whorl  is  smooth.  The  concavity  is  also  indicated  on 
Deshayes'  figure. 

The  neanic  stage  of  this  species  (Plate  XI,  fig.  3)  is  the  structural 
equivalent  of  the  ephebic  stage  of  C.  dameriacensis,  the  shell  in  both 
cases  being  characterized  by  the  absence  of  ribs,  and  by  well-developed 
spirals.  The  conjunctus  characters  may  be  assumed  long  before  the 
shell  has  reached  full  size.  In  that  case  the  young  C.  conjunctus  is 
indistinguishable  from  the  young  C.  parisiensis  which  passes  through 
a  conjunctus  stage  before  it  attains  the  parisiensis  character  of  the 
adult.  We  may,  however,  assume  with  good  reason  that  young  shells, 
in  which  the  rugosus  stage  persists  long  and  is  succeeded  by  a 
dameriacensis  stage,  will  probably  not  pass  beyond  the  conjunctus  stage, 
i.  e.,  that  these  are  immature  C.  conjunctus.  On  the  other  hand  those 
shells  in  which  the  early  stages  are  abbreviated  or  eliminated,  will 
probably  pass  beyond  the  conjunctus,  and  into  the  parisiensis  stage; 
these,  therefore,  are  the  young  (neanic)  of  C.  parisiensis.  No  sutural 
shelf  or  terrace  appears  on  this  species,  though  it  may  appear  in  an 
extremely  gerontic  individual.  Nevertheless,  in  some  adult  specimens 
there  is  a  slight  thickening  below  the  suture,  producing  a  subterraciform 
appearance.  This  is  precisely  the  character  of  the  whorls  of  an  im- 
mature C  parisiensis.  The  adult  C.  conjunctus,  therefore,  is  the  struc- 
tural equivalent  of  the  neanic  C.  parisiensis. 

Each  stage  is  characterized  only  by  the  features  which  belong  to 
the  adult  whorls  of  the  species  after  which  the  stage  is  named.  Thus 
the  dameriacensis  stage  is  that  portion  of  the  shell  in  which  the  whorls 
are  round  without  ribs  and  marked  by  spirals.  The  species  (dam- 
eriacensis) must,  however,  have  these  characters  in  the  adult  whorls 
and  it  must  have  a  rugosus  stage  preceding  it.  This  rugosus  stage 
may  be  long  or  short — in  the  typical  specimens  it  is  long.  We  may 
find,  however,  specimens  in  which  acceleration  is  confined  to  the  early 
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Stages ;  /.  e.,  the  rugosus  stage  may  be  condensed  and  the  dameriacensis 
stage  remain  for  a  longer  time,  probably  through  adult  stages.  This 
would  still  be  a  C  dameriacensis,  but  a  variety  in  which  the  early  stages 
are  accelerated.  Thus  specific  characters  are  based  on  adult  char- 
acteristics to  a  large  extent;  i.  e,,  on  the  stage  which  the  adult  has 
reached  in  development.  If  a  specimen  should  be  found  in  which 
the  rugosus  stage  has  been  dropped  altogether  and  the  dameriacensis 
stage  follows  on  the  protoconch,  and  never  reaches  the  conjunctus  stage 
even  in  the  ephebic  condition,  it  might  be  desirable  to  call  it  another 
species,  even  though  the  adult  has  the  true  characters  of  F.  dameria- 
censis. It  is  not  likely,  however,  that  acceleration  would  act  so  locally 
for  we  may  expect  that  the  spirals  become  obsolete  and  a  true  conjunctus 
stage  appear.  In  a  highly  accelerated  C.  conjunctus  the  rugosus  stage 
may  be  eliminated,  but  not  the  dameriacensis  stage.  On  the  other  hand, 
acceleration  may  act  not  in  the  nepionic  but  in  the  neanic  stage  (Plate 
XI,  fig.  2).  The  rugosus  stage  may  be  well  developed,  and  may 
have  strength  to  resist  condensation  so  to  speak,  but  the  dameriacensis 
stage  may  be  less  resistant,  and  hence  be  eliminated  by  acceleration. 
Thus  the  conjunctus  stage  may  follow  immediately  upon  the  rugosus, 
without  or  with  but  a  short  dameriacensis  stage  between. 

Again,  acceleration  may  act  equally  on  all  stages,  condensing  the 
earlier  ones,  but  not  eliminating  any  of  them.  Then  the  typical  form 
of  the  species  is  produced. 

Localities:  Paris  Basin  (Cuise)  (M.  C.  Z.  1068)  ;  Parnes  (M.  C.  Z. 
1065,  1066,  27743)  ;  Chaumont  (Acad.  Sci.  6882)  ;  Paris  Basin  (M. 
C.  Z.  1067,  27764). 

Horizon:  Middle  Eocene,  Calcaire  Grossier.  (Also  recorded  by 
Deshayes  from  the  Sables  moyens,  Upper  Eocene.) 

CLAVILITHES   CONJUNCTUS,  senile   variety. 
(Plate  XIII,  fig.  10.) 

This  specimen  differs  from  the  normal  form  of  the  species  in  its 
acceleration  of  senile  characters,  which  in  the  present  individual  appear 
in  the  late  neanic  and  early  ephebic  stages.  The  chief  characteristic 
is  the  looseness  of  the  coil  at  these  stages,  which  results  in  the  pro- 
duction of  an  external  sutural  canaliculation.  A  slight  looseness  of 
coiling  is  observable  in  some  typical  young  of  C.  conjunctus,  and  in 
the  present  individual  a  similar  slight  looseness  goes  back  to  the  late 
dameriacensis  stage.  The  separation  increases  steadily,  until  the  speci- 
men at  the  age  and  size  of  the  early  ephebic  of  a  normal  C.  conjunctus 
shows  a  very  decided  loosening  of  the  last  whorl.  Coincident  with  this 
feature  the  last  whorl  has  become  more  cylindrical,  departing  from 
the  rounded  character  normal  to  C.  conjunctus.     The  aperture  has  also 
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become  more  elongate  and  narrower,  the  outer  lip  being  nearly  straight 
instead  of  uniformly  curved  as  in  typical  individuals  of  C  conjunctus. 

In  the  character  of  the  whorl  and  the  outline  of  the  outer  lip,  as 
well  as  the  profundity  of  the  posterior  canal,  this  shell  approaches  the 
young  of  C.  parisicnsis,  but  that  species  has  a  sutural  shoulder  or  ter- 
race, and  not  a  canal,  as  in  the  present  individual.  The  features  are 
sufficient  for  specific  distinction,  but  since  only  one  specimen  is  known 
it  is  better  to  consider  it  a  gerontic  or  highly  accelerated  individual. 

Horizon  and  Locality:  Paris  Basin,  Calc.  gross.  (Grobkalk.)  Coll. 
Bronn.  (M.  C.  Z.  1105). 

CLAVILITHBS   PARISIENSIS  (Mayer-Bymar). 

(Plate  X,  fig.  10;   Plate  XI,  figs.  7-9.) 

1803.  Fusus  longcevus  Lamarck,  Ann.  du  Mus.,  t.  I,  p.  317. 

1816.  Fusus  longctvus  var.  Lamarck,  Encycl.  Meth.,  pi.  425,  fig.  4;  also  F.  cla- 

vellarus  var.,  ibid.,  fig.  2  a-h. 
1837.  Fusus  longcrvus  Desha  yes,  Coq.  Foss.  Env.   Paris,  t.  2,  p.  525,  pi.  74, 

figs.  18,  19. 
1840.  Clavilithes  longcevus  Swainson,  Treatise  on  Malacology,  p.  304,  fig.  y2  b. 
1866.  Fusus  longcevus  Desiiayes,  Anim.  sans  vert.,  t.  Ill,  p.  256. 
1877.  Fusus  (Cyrtulus)   parisiensis  Mayer-Eymar,   Pal.  Pariserstufe  von  Ein- 

siedeln,  p.  89. 
1889.  Clavilithes  deformis  Cossmann,  Cat.  Coq.  Foss.  Eoc.  Env.  Paris,  p.  173. 
Not  Murex  longcevus  Solander,  Brander's  Foss.  Hants.,  1766,  p.  22,  pi.  II,  fig.  40, 

pi.  VI,  fig.  73- 
Not  Murex  deformis  ^^olander,  ibid.,  p.  22,  pi.  II,  figs.  37-38,  pi.  VIII,  fig.  83. 

It  is  very  unfortunate  that  the  well-known  type  species  of  the  genus 
Clamlithes,  the  Fusus  longcez'us  of  Lamarck,  should  have  to  suffer 
transference  from  one  specific  name  to  another.  Since  the  specific 
name  was  preoccupied  by  Solander  in  1766  for  a  totally  distinct  species 
of  the  British  Eocene  it  can  not  be  retained  for  the  Paris  Basin  species, 
the  type  of  the  genus.  M.  Cossmann,  the  eminent  French  authority 
on  the  fossils  of  the  Paris  Basin,  has  recognized  this  point,  and  sought 
to  rectify  it  by  applying  Solander's  name  F,  deformis  to  the  type 
species,  holding  that  the  French  species  is  identical  with  the  British  one 
to  which  Solander  applied  that  name.  I  feel  convinced  that  that  is  a 
mistake.  The  types  of  Solander's  Murex  deformis  were  very  young 
specimens,  the  one  in  the  early  nepionic,  the  other  in  the  early  neanic 
stage.  The  protoconch  in  both  cases  is  heavy  and  irregular,  of  the 
type  shown  in  the  specimen  pi.  XI\\  fi^.  5.  The  early  whorls  are  also 
depressed  or  flattened  in  the  upper  exposed  portion,  thus  producing 
a  trochoid  rather  than  a  naticoid  apex. 

It  seems  to  me  highly  probable  that  the  specimens  figured  by 
Solander  are  the  young  of  the  large  species  so  characteristic  of  the 
British  Eocene,  which  is  herein  described  under  the  name  ClazHlithes 
solandcri,  new  species,  and  which  Solander  figured  as  a  variety  of  his 
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Murex  longarvus  (Sol.  fig.  93).  (See  pi.  XIV,  figs.  5  and  6,  and 
pi.  XV,  figs.  I  and  2.)  It  is  not  improbable,  however,  that  the  young 
specimen  of  Solander's  figure  37  may  prove  to  be  the  young  of  C 
longarvus  (Solander)  not  Lamarck  (pi.  XIV,  fig.  8). 

This  leaves  Mayer-Eymar's  name  F.  parisiensis,  proposed  in  1877, 
as  the  only  available  one  for  the  type  of  the  genus  Clavilithes.  This  is 
certainly  a  most  appropriate  name,  since  the  species  in  its  typical  form 
is  unknown  outside  of  the  Paris  Basin. 

In  view  of  the  uncertainty  which  is  attached  to  the  types  of  Sol- 
ander's  Murex  deformis,  and  in  view  of  the  fact  that  this  species  was 
based  on  material  too  young  to  allow  determination  of  its  true  specific 
relationships,  I  propose  to  discard  Solander's  name  deformis  entirely, 
and  to  apply  the  name  C.  solanderi  nom.  nov.,  to  the  large  characteristic 
species  of  Clavilithcs  of  the  British  Eocene. 

Description  of  Clavilithes  parisiensis. 

The  protoconch  is  of  the  normal  papillose  type,  with  minute  apex, 
and  naticoid  early  whorls.  No  varix  has  been  observed.  On  the 
latter  part  of  the  smooth  portion  a  few  faint  vertical  plications  exist. 
Faint  spirals  are  visible  between. 

In  all  the  broken  specimens  the  septum  appears  as  a  funnel-shaped, 
curved  closing  clement  of  the  protoconch.  The  septum  makes  about 
a  third  volution,  so  that  the  tip  is  perhaps  half  a  volution  further  within 
the  protoconch.  The  distal  end  (tip)  of  the  septum  is  uniformly 
rounded  and  lies  free  in  the  cavity  of  the  protoconch  with  the  excep- 
tion of  that  portion  which  lies  next  to  the  columella,  which  is  generally 
united  with  the  latter.  The  protoconch  is  still  umbilicated  at  this  stage. 
There  is  some  variation  in  the  form  and  outline  of  the  septum  in  dif- 
ferent individuals.  Septa  have  also  been  noticed  in  later  portions  of 
the  shell,  after  the  normal  characters  of  the  conch  have  appeared. 
Similar  septa  have  also  been  observed  in  other  species  of  this  genus. 

The  conch  begins  with  whorls  which  are  ribless  but  marked  by 
strong  revolving  lines  or  spirals.  These  are  uniform,  subequal,  at 
first  closely  crowded,  later  more  and  more  widely  separated. 

The  succeeding  portion  varies  somewhat.  In  one  variety,  which  is 
strongly  accelerated,  the  ribs  are  almost  obsolete,  the  whorls  being 
smooth,  except  for  the  spirals  (pi.  XI,  fig.  7).  In  another  less 
accelerated  variety,  the  ribs  are  quite  strongly  developed,  of  the 
rugosus  type,  distant  and  bulging  near  the  center.  Intercalated  spirals 
appear  in  the  third  whorl  of  the  conch  or  later.  When  the  ribs  are 
well  developed  the  whorls  have  the  aspect  of  the  young  C.  dameria- 
censis,  from  the  close  coiling  of  the  volutions  and  the  strong  develop- 
ment of  spirals  (pi.  XI,  fig.  9). 
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The  rugosus  stage  is  succeeded  by  a  dameriacensis  stage,  which  is 
usually  short  and  consists  of  rounded  whorls,  free  from  ribs,  but 
ornamented  by  strong  spirals.  With  the  disappearance  of  the  spirals 
the  dameriacensis  merges  into  the  conjunctus  stage,  which  is,  as  a  rule, 
strongly  developed  in  this  species,  even  though  the  dameriacensis  stage 
should  be  absent.  This  is  particularly  the  case  in  the  varieties  with  a 
short  or  obsolete  rugosus  stage,  the  suppression  of  which  leaves  room 
for  the  development  of  the  dameriacensis  and  conjunctus  stages  (pi.  XI, 
fi&-  7)'  When,  however,  the  rugosus  stage  persists,  the  dameriacensis 
and  conjunctus  stages  are  abbreviated,  the  parisiensis  stage  following 
soon  after  the  rugosus  (pi.  XI,  fig.  9;  pi.  X,  fig.  10).  In  this 
respect  fig.  8  of  pi.  XI  is  intermediate  between  fig.  7  and  9  of 
the  same  plate.  In  some  accelerated  individuals  the  rugosus  stage 
is  almost  eliminated,  but  the  ribless,  spiralled  dameriacensis  stage  is 
well  marked.  This  is  followed  by  the  parisiensis  stage,  the  conjunctus 
stage  being  eliminated.  In  the  early  stages  of  the  more  characteristic 
specimens  of  this  species  the  subsutural  concavity  on  the  upper  part 
of  the  whorls,  w^hich  is  characteristic  of  C.  conjunctus,  is  well  developed. 

In  the  adult  or  ephebic  stage,  a  sutural  shelf  is  developed  and  the 
aperture  contracts  until  the  side  of  the  whorl  is  parallel  to  the  longi- 
tudinal axis  of  the  shell.  The  body-whorl  thus  becomes  cylindrical. 
This  is  the  parisiensis  stage,  and  when  it  occurs  in  conjunction  with 
the  conjunctus  and  rugosus  stages  we  have  a  typical  C.  parisiefisis. 
The  dameriacensis  stage  may  or  may  not  be  present,  according  to  the 
degree  of  acceleration  which  the  shell  has  experienced.  Variation 
is  also  produced  by  the  unequal  acceleration  of  different  stages  of 
the  shell,  one  or  the  other  of  which  may  be  developed  at  the  expense 
of  the  adjoining  one.  Thus  a  number  of  varieties  are  produced  which 
shade  into  each  other  and  connect  this  species  with  others  of  this  series. 

In  an  injured  or  gerontic  specimen  (M.  C.  Z.  1081,  pi.  X,  fig.  10)  the 
last  portion  of  the  last  whorl  assumes  again  the  features  of  the  con- 
junctus stage.  The  shoulder  disappears  and  the  lines  of  growth  be- 
come lamellose  and  crowded  while  the  whole  whorl  becomes  more 
globose.  Similar  features  are  seen  in  injured  specimens  of  all  sizes. 
The  shoulder  expression  of  the  whorl  below  the  suture  is  not  at  once 
regained,  but  a  rounded  indefinite  form,  lying  between  C.  parisiensis 
and  C.  conjunctus  is  produced.  One  specimen  only  has  been  observed 
(M.  C.  Z.  1093)  ^"  which  the  last  part  of  the  last  whorl,  of  a  moderate 
sized  specimen  had  a  projecting  shelf  similar  to  that  of  C.  scalaris.  The 
specimen  is  from  Auvers. 

Localities:  Chaumont  (M.  C.  Z.  lo/j,  Ap^assiz)  :  Parnes  (AI.  C.  Z. 
1075,  liaucault,  27753,  Duval)  ;  Grignon  (M.  C.  Z.  1079.  108 r,  Duval; 
Acad.  Sci.  8025,  6892)  ;  Mt.  St.  George  (Cossmann)  ;  Chaumery  (M. 
C.  Z.  1076,  Koninck,  27787)  ;  Cuise  (M.  C.  Z.  1095)  ;  Paris  (M.  C.  Z. 
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1069,  ^072,  27752,  1078,  1 1 18;  27725,  27755,  27756)  ;  Auvers  (M.  C.  Z. 
1093) ;  Loins  (M.  C.  Z.  27758). 

Horizon:    Eocene   (Middle;  Deshayes).     Calcaire  grossier. 

CLAVILITHES   TUBERCULOSUS    (Deshayes). 

(Plate  X,  fig.  4.) 

1837.  Fusus  tuberculosus,  Deshayes,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  522,  pi.  73, 

figs.  14,  15. 
1889.  Clavilithes  tuberculosus  Cossmann,  Cat.  Coq.  Foss.,  p.  174. 

The  shell  here  illustrated,  though  immature,  appears  to  be  a  distinct 
species  derived  from  C.  damcriacensis,  I  have  identified  it  with 
Deshayes'  Fusus  tuberculosus,  which,  as  far  as  description  and  illustra- 
tion allow  us  to  judge,  has  the  characters  found  in  the  shell  under  con- 
sideration. The  early  stages  are  like  those  of  C  damcriacensis,  the 
rugosus  stage  being  represented  by  a  number  of  ribbed  whorls  and  the 
damcriacensis  stage  by  spirally  striate  rounded  whorls.  Toward  the 
end  of  the  latter,  however,  the  sutural  shelf  characteristic  of  C. 
parisiensis  is  developed,  without  the  change  from  a  rounded  to  a 
cylindrical  form  of  whorl.  This  association  of  damcriacensis  and 
conjunct  us  type  of  whorl  with  parisiensis  shelf  appears  to  be  character- 
istic of  this  species  and  indicates  an  unequal  acceleration,  where  a  feature 
characteristic  of  a  late  stage  in  one  series  is  added  to  those  character- 
istic of  an  earlier  stage  in  the  same  series.  In  other  words,  one  feature 
is  accelerated  while  the  others  are  correspondingly  retarded  in  develop- 
ment. The  subsutural  concavity  characteristic  of  C.  conjunctus  is 
strongly  developed  in  this  species,  and  to  this  is  due  the  rotund  char- 
acter of  the  whorl,  which  is  ordinarily  lost  with  the  development  of 
the  sutural  shelf.  This  shelf  is  an  independent  development  in  this 
species. 

The  ribs  of  the  rugosus  stage  of  this  species  are  usually  much 
stronger  than  those  of  the  corresponding  stage  of  C.  damcriacensis,  and 
give  the  characteristic  tuberculous  appearance  at  the  suture.  Since 
the  specimens  which  I  have  seen  are  all  immature  it  is  impossible  to  be 
certain  that  they  do  not  represent  the  young  of  the  next  species  (C. 
subscalaris) .  As  will  be  shown  later,  C  subscalaris  passes  through 
a  stage  (neanic)  which  is  the  structural  equivalent  of  the  adult 
(ephebic)  stage  of  C.  tuberculosus, 

A  specimen  from  the  middle  Eocene  of  Parnes  (Acad.  Sci.)  which 
has  been  identified  by  Cossmann  with  this  species  has  more  the  char- 
acters of  an  excessively  thick-set  and  short-spired  C,  rugosus.  The 
whorls  are  bulging,  and  the  ribs  are  far  apart  and  swollen  in  the  middle. 
They  become  obsolete  toward  the  sutures,  below  which  there  is  a  strong 
concavity.     On  the  last  whorl  the  ribs  are  fainter,  and  the  concavity 
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is  Strong.  There  is  no  sutural  shelf,  and  the  spirals  are  strong.  This 
is  probably  an  immature  shell  in  which  the  shelf  has  not  yet  appeared. 
The  shelf  is  shown  in  Deshayes'  figure  of  this  species. 

Localities:  Paris  (M.  C.  Z.  1116,  Koninck)  ;  Parnes  (Acad.  Sci. 
6901,  Cossmann,  M.  C.  Z.  27760)  ;  Grignon  (B.  S.  1412). 

Horizon:  Middle  Eocene,  Calcaire  Grossier. 

CLAVILITHES   SUBSCALARIS   sp.  nov. 

(Type  Plate  XII,  fig.  9;  van  Plate  X,  fig.  i;  Plate  XII,  figs.  1-3,  7,  8,  10-12.) 

This  species  is  generally  classed  with  C  parisicnsis  to  which  it  bears 
a  close  resemblance  in  many  respects,  and  especially  to  accelerated  indi- 
viduals of  that  species.  It  is,  however,  a  much  more  accelerated  species 
and  typical  individuals  are  readily  distinguished.  The  early  stages 
are  generally  much  condensed,  and  the  characteristic  sutural  shelf 
appears  in  the  early  whorls,  usually  before  the  characteristics  of  the 
early  stages  have  disappeared. 

In  the  pre-ephebic  stages  this  species  has  all  the  characters  of  C 
tuberculosus,  but  it  passes  beyond  that  stage,  assuming  the  cylindrical 
shelved  whorls  characteristic  of  C.  parisicnsis  with  which  it  is  identical 
only  in  the  ephebic  stage. 

The  diagnostic  characters  may  be  sununed  up  as  follows:  Proto- 
conch  and  earliest  volutions  normal.  The  ribbed  stage  occupies  usually 
a  few  whorls  only.  Succeeding  ribless  whorls  are  generally  convex, 
but  soon  merge  into  the  cylindrical  ones.  The  sutural  shelf  appears 
with  the  disappearing  of  the  ribs,  sometimes  earlier.  It  is  strongly 
developed,  often  projects  outward  to  some  extent,  but  does  not  form 
the  distinct  rim  of  Clavilithes  scalaris.     Adult  stage  as  in  C  parisicnsis. 

The  most  prominent  character  of  this  species  is  the  early  appear- 
ance of  the  sutural  shelf  which  is  also  characteristic  of  C.  scalaris.  But 
that  species  forms  a  projecting  sutural  rim  or  flange  in  the  adult  which 
does  not  occur  in  C.  subscalaris.  There  arc  many  intermediate  forms 
which  connect  this  species  with  C  parisicnsis,  and  hence  some  author- 
ities consider  them  conspccific.  It  may,  however,  be  emphasized  that 
similar  gradations  exist  between  practically  all  the  species  of  the  genus. 

The  variations  of  this  species  are  readily  determinable  from  a  con- 
sideration of  the  various  ways  in  which  the  stages  can  be  combined. 
By  acceleration  of  one  and  retardation  of  another  character,  distinct 
and  important  varieties  are  produced  which  form  the  connecting  links  be- 
tween the  primitive  species  on  the  one  hand,  and  the  highly  progres- 
sive on  tlie  other,  thus  showing  an  uninterrupted  development  gov- 
erned according  to  the  law  of  acceleration. 

An  individual  showing  all  the  stages  is  illustrated  in  fig.  7  of  pi.  XII. 
In  this  specimen  about  two  whorls  are  in  the  tuberculosus  stage,  fol- 
lowed by  one  and  a  half  whorls  with  parisicnsis  characteristics.      A 
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Strongly  accelerated  variety  is  shown  in  fig.  3,  pi.  XII,  and  a  slightly  less 
accelerated  one  in  fig.  2  of  the  same  plate.  In  the  first  of  these  speci- 
mens the  protoconch  which  consists  of  three  and  a  half  volutions  is 
followed  by  a  smooth  and  spirally  striate  rounded  whorl.  This  and 
the  succeeding  whorls  embrace  each  other  closely,  thus  producing  a 
short  and  swollen  spire.  Faint  undulations  occur  on  some  of  the 
whorls  but  there  are  no  ribs.  There  are  two  spirally  striate  whorls 
without  shelf  (dameriaccnsis  stage).  The  shelf  appears  in  the  third 
whorl.  Toward  the  end  of  the  fourth  whorl  the  spirals  have  become 
obsolete  and  the  whorl  changes  from  rounded  to  cylindrical.  A  very 
pronounced  posterior  canal  is  developed.  In  fig  2  the  whorls  embrace 
in  a  similar  manner  but  about  two  whorls  of  the  rugosiis  stage  (ribbed) 
are  retained.  With  the  disappearance  of  the  ribs  the  sutural  shelf 
makes  its  appearance,  and  later  the  spirals  disappear.  A  subtuberculosus 
and  a  tuberculosus  stage  is  produced.  This  is  followed  by  a  short 
parisicnsis  stage.  Fig.  i  of  plate  XII  represents  another  accelerated 
variety.  Here  the  shelf  appears  while  the  ribs  are  still  represented  by 
undulations  (this  may  be  called  a  rugoso-tuberculosus  stage).  This  is 
succeeded  by  a  very  short  tuberculosus  stage  (the  spirals  having  dis- 
appeared with  the  ribs),  and  this  quickly  merges  into  the  parisiensis 
stage.  The  rugosus  stage  is  very  persistent,  there  being  at  least  four 
complete  volutions.  Fig.  4  of  plate  XII  represents  an  immature  C. 
parisiensis  which  has  scarcely  passed  beyond  the  conjunctus  stage. 
The  last  part  of  the  whorl  shows  a  deformation. 

A  strongly  marked  variety  from  Paris  is  shown  in  fig.  8  of  plate 
XII.  This  might  well  be  considered  a  distinct  species.  The  spire  is 
short  and  the  last  whorl  is  thick,  condensed  and  with  a  long  anterior 
canal.  The  protoconch  is  furnished  with  a  few  narrow  vertical  riblets. 
These  are  followed  by  the  normal  ribs  of  the  conch  which  are  character- 
istic of  about  three  volutions.  A  sutural  shelf  is  formed,  before  the 
ribs  fully  disappear,  giving  a  short  rugoso-tuberculosus  stage.  A  short 
subtuberculosus  stage  (like  tuberculosus  but  with  spirals)  follows,  and 
is  in  turn  succeeded  by  a  smooth  tuberculosus  stage.  These  three 
shelved  and  round-whorled  stages  are  very  short,  and  soon  give  way  to 
the  cylindrical  whorls  of  the  parisioisis  stage.  Thus  the  present  variety 
of  C.  subscalaris  consists  of  a  rugosus,  a  short  rugoso-tuberculosus,  2l 
short  subtuberculosus,  a  longer  tuberculosus  and  a  well-developed 
parisiensis  stage. 

Figs.  5  and  6  of  plate  XII  show  young  specimens  of  accelerated 
varieties  of  perhaps  this  species,  but  more  probably  of  C  scalaris.  In 
fig.  5  the  ribbed  stage  is  absent  altogether,  having  been  dropped  out 
(acceleration  by  elimination).  The  whorls  are  all  round  and  spirally 
striate,  intercalated  striae  arising  in  the  third  whorl.  The  sutural 
shelf  appears  while  the  spirals  still  continue  (subtuberculosus  stage). 
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In  fig.  6  the  ribs  are  very  faint,  but  otherwise  the  specimen  is  like 
the  preceding  except  that  in  the  last  portion  of  the  last  whorl  the  shelf 
projects  slightly  outward  as  in  C  scalaris.  This  occurs  before  the 
disappearance  of  the  spirals  which  are  simple,  or  with  intercalations 
only  in  the  upper  part  of  the  whorl.  In  fig.  lo  is  shown  a  young  speci- 
men in  the  tiibcrculosus  stage,  the  shelf  appearing  at  about  the 
time  of  the  disappearance  of  the  spirals.  In  fig.  ii  is  shown  a 
specimen  in  which  the  shelf  is  faintly  marked  in  the  ribbed  stage, 
though  perhaps  scarcely  sufficiently  to  be  considered  a  rugoso-tubcr- 
culosus  stage.  The  subtuberculosus  stage  is  very  short,  having  been 
practically  eliminated.  The  tuberculosus  stage  occupies  about  half  a 
volution,  and  is  followed  by  the  parisiensis  stage.  In  figs,  i,  lo  and  ii 
the  ribbed  whorls  (rugosus  stage)  are  unusually  persistent. 

Fig.  9,  the  type  of  the  species,  is  a  strongly  accelerated  individual 
of  the  Clavilithes  series.  The  shelf  appears  in  the  fourth  whorl  before 
the  ribs  have  disappeared  {rugoso-tuber culosus  stage)  and  rapidly  be- 
comes prominent.  The  spirals  disappear  with  the  ribs,  thus  cutting 
out  the  subtuberculosus  stage.  The  tuberculosus  stage  continues  for 
about  half  a  volution  or  more,  and  then  merges  into  the  parisiensis 
stage.  The  shelf  becomes  very  prominent  and  begins  to  project  beyond 
the  shell  below,  thus  faintly  approaching  the  characters  of  the  scalaris 
stage.     This  stage,  however,  does  not  occur. 

Fig.  12  shows  a  differently  accelerated  individual.  The  rugosus 
stage  is  short  and  faintly  ribbed,  the  shelf  not  being  formed  until  the 
disappearance  of  the  ribs.  A  short  subtuberculosus  and  longer  tuber- 
culosus stage  occurs,  and  then  the  parisiensis  stage  becomes  strongly 
developed.  This,  therefore,  is  a  typical  C.  subscalaris  only  with  the 
earlier  stages  diflferently  accelerated  than  in  fig.  9. 

A  specimen  from  Loins,  France  (M.  C.  Z.  27754),  is  extremely 
accelerated.  There  are  two  and  a  half  normal  rugosus  whorls,  then  a 
subsutural  thickening  occurs,  which  soon  develops  into  a  shelf.  This 
though  narrow  is  pronounced.  There  are  nearly  two  volutions  which 
have  ribs  and  a  shelf,  the  latter  even  projecting  slightly  after  the 
scalaris  manner.  The  spirals  disappear  half  a  volution  or  more  before 
the  ribs,  the  latter  gradually  passing  into  undulations.  Shortly  after 
the  disappearance  of  the  ribs  the  whorls  become  cylindrical  and  the 
shelf  is  no  longer  rimmed. 

Localities:  Paris  (M.  C.  Z.  1077,  Bronn ;  1071,  Lyell :  1102,  Duval, 
1070;  27^48,  Duval;  2775?^  Dyer)  ;  Cuise-Lamottc  (M.  C.  Z.  27749)  ; 
Chamery  (27744;  27745  Type;  27769  young?)  :  Nanteuil  (M.  C.  Z. 
1074,  Reneault) ;  near  Nantes  (M.  C.  Z.  27751);  Parnes  (M.  C.  Z. 
27742)  ;  Chaumont  (M.  C.  Z.  27747)  ;  Loins  (M.  C.  Z.  27754,  Dyer). 

Horizon:   Middle  Eocene,  Calcaire  Grossier. 
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CLAVILITHES   SCALARIS    (Lamarck). 

(Plate  X,  figs.  2,  3;  Plates  XIII,  figs.  13,  15-20.) 

1816.  Fusus  scalaris  Lamarck,  Encyclop.  Meth.  Tab.,  425,  fig.  7. 

1822.  Fusus  scalaris  Lamarck,  Anim.  sans  vert.,  t.  VII,  p.  134, 

1837.  Fusus  scalaris  Desha  yes,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  525,  pi.  72,  figs. 

13,  14.  ^ 

1866.  Fusus  scalaris  Desha  yes,  Anim.  sans  vert.,  t.  Ill,  p.  257. 
1889.  Clavilithes  longcevus  Cossmann,  Cat.  Coq.  Foss.,  p.  172. 
Not  Murex  longcsvus  Solander,  Brander's  Foss.  Hants.,  p.  22,  pi.  II,  fig.  40,  and 

pi.  VI,  fig.  7Z.    1766. 

This  species  is  the  terminal  member  of  the  series  as  far  as  devel- 
oped within  the  Parisian  province.  It  is  a  highly  accelerated  type, 
the  ribbed  rugosus  stage  being  very  short  or  dropped  out  altogether. 
The  sutural  shelf  begins  early  while  the  spirals  are  still  strong  on  the 
subtuberculosiis  whorl.  Not  infrequently  the  shelf  appears  in  the  ribbed 
whorls,  forming  a  rugoso-tuberculosus  stage.  In  some  specimens  the 
shelf  appears  as  early  as  the  third  volution.  A  tuberculosus  and  a 
parisiensis  stage  normally  follow  the  subtuberculosns  stage,  but  one  or 
both  may  be  absent  in  highly  accelerated  varieties.  The  final  stage  of 
this  species^— the  scalaris  stage — is  brought  about  by  the  deepening 
of  the  depression  below  the  suture.  The  shelf  as  a  consequence  pro- 
jects beyond  the  whorl  as  a  rim.  Coincidently  the  shoulder  has  become 
very  wide  and  is  bordered  by  the  swollen  edge  of  the  rim.  The  pos- 
terior canal  corresponding  to  this  form  of  shelf  has  a  T-shaped  outline. 

There  are  several  distinct  varieties  of  this  species.  In  the  most 
typical  one  (see  Deshayes'  figure)  the  shoulder  appears  after  two  or 
three  whorls  of  the  conch  and  the  ribs  are  almost  obsolete.  The  pro- 
jecting rim  may  appear  while  the  shell  is  still  in  the  tuberculosus  stage; 
i.  e.,  round  smooth-shelved  whorls  without  spirals.  Or  it  may  appear 
simultaneously  with  the  appearance  of  the  parisiensis  stage ;  i.  e.,  when 
the  smooth-shelved  whorl  becomes  cylindrical.  The  subtuberculosus 
stage  may  be  crowded  out  and  the  tuberculosus  stage  follow  directly 
upon  the  rugosus.  Again,  both  subtuberculosus  and  tuberculosus 
stages  may  be  eliminated,  and  the  parisiensis  stage  follow  upon  the 
rugosus  stage. 

Numerous  other  variations  are  possible,  and  their  characteristics 
may  be  determined  by  permuting  and  combining  the  characters  of  the 
various  stages  and  substages  in  every  manner  possible.  In  a  large 
collection  all  or  nearly  all  these  possible  variations  may  be  found,  since 
hardly  any  two  individuals  are  exactly  alike.  Except  in  the  most 
accelerated  individuals  a  neanic  C.  scalaris  and  an  ephebic  C.  sub- 
scalaris  are  structurally  equivalent,  and  every  C.  scalaris  has  the  char- 
acters of  an  adult  C.  subscalaris  before  it  acquires  those  typical  of  its 
own  species. 
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Specimen  fig.  2  of  plate  X  has  two  ribbed  volutions  followed  by  a 
suhtuberculosns  stage,  with  spirals  and  shoulder,  of  something  less 
than  a  volution.  With  the  assumption  of  the  cylindrical  form  the  shelf 
begins  to  project,  so  that  the  parisiensis  stage  is  practically  dropped 
out  altogether. 

In  fig.  3  of  the  same  plate  is  a  differently  accelerated  individual.  A 
rugoso-tnbcrctitosus  stage  occurs,  the  last  ribbed  whorl  having  a  nar- 
row shelf.  A  short  subtuberculosus  stage  follows,  but  the  whorl 
quickly  becomes  cylindrical,  and  the  shelf  begins  to  project.  The 
spirals  are  still  retained  and  they  occur  in  the  last  whorl  where  the 
shelf  projects  strongly.  The  whorl  is  still  convex,  owing  to  the  strong 
constriction  below  the  shelf.      The  shelf  is  turned  slightly  upward. 

Fig.  13,  pi.  XIII,  shows  a  young  specimen  with  rugosus,  subtuber- 
culosus  and  tuberculosus  stages.  The  shelf  begins  to  project  in  the 
latter.  Figs.  15  and  17  show  young  individuals  in  the  subtuberculosus 
stage.  Fig.  16  shows  a  specimen  which  in  the  early  neanic  stage  re- 
sembles C  subscalaris,  while  figs.  18  and  19  show  young  specimens 
which  likewise  have  just  passed  the  stage  in  which  they  had  the  char- 
acters of  C  subscalaris.  In  the  majority  of  specimens  the  subtuber- 
culosus  or  tuberculosus  stages  occur,  followed  frequently  by  a  short 
parisiensis  stage,  before  the  shelf  begins  to  project.  In  many  speci- 
mens the  shelf  slopes  outward  instead  of  inward. 

In  the  collection  of  the  Philadelphia  Academy  of  Sciences  is  a  small 
specimen  of  this  species  in  which  the  permanent  projecting  shelf  begins 
almost  in  the  first  ribless  volution.  There  are  about  two  ribbed  and 
spirally  striate  volutions  (rugosus  stage)  followed  by  a  short  ribless 
and  spirally  striate  volution  in  which  there  is  a  strong  shelf  (subtuber- 
culosus stage).  The  characteristic  projection  of  the  shelf  appears 
immediately  after  this,  before  the  disappearance  of  the  spirals.  Thus 
the  tuberculosus  stage  as  well  as  the  parisiensis  stage  is  crowded  out. 

Localities:  Chaumery  (M.  C.  Z.  27760) ;  La  Chapelle  (M.  C.  Z. 
1083);  Paris  (M.  C.  Z.  1084,  Bronn;  1085,  1086  Agassiz)  ;  Jancron 
(M.  C.  Z.  1087);  Bazile  (M.  C.  Z.  1888);  Auvers  (M.  C.  Z.  1089, 
1090,  1091,  1092,  Duval)  ;  Montmiraille  (M.  C.  Z.  27786) ;  Le 
Guepelle  (Acad.  Sci.  6893,  Cossmann). 

H orison:  Upper  Eocene:  Sables  Moyens,  lower  and  middle  beds, 
but  not  the  upper  (Desh.).  At  Coumant  specimens  were  found  rang- 
ing from  18  to  20  and  22  ccntim.  in  length,  and  65  mm.  in  width  (Desh. 

1866). 

CLAVILITHES   MACROSPIRA   Cossmann. 

1889.  Clavilithcs  macrospira  Cossmann,  Ann.  Soc.  Roy.  Mai.  de  Belgique,  t.  24, 
p.  173,  pi.  6,  fig.  7. 

This  is  an  accelerated  species  in  which  the  shelf  appears  early,  but 
the  whorls  never  become  cylindrical ;  they  rather  assume  a  conical  shape. 
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In  this  respect,  as  well  as  appearance  generally,  it  recalls  the  typical 
British  species  C.  solanderi,  but  since  C.  macrospira  was  described 
from  imperfect  material  its  identity  with  the  British  species  is  not 
proved.  Should  more  perfect  material  show  this  identity,  Cossmann's 
specific  name  will  of  course  supersede  mine. 

Cossmann  states  that  the  young  whorls  are  ornamented  by  ribs  and 
spirals,  but  that  these  have  disappeared  on  the  fifth  whorl  before  the 
last,  the  final  ones  being  smooth. 

Two  specimens  from  the  Paris  Basin  (M.  C.  Z.  27761),  though 
worn,  show  the  characters  of  this  species.  The  earliest  whorls  are 
broken  away  and  the  characters  of  the  youngest  stages  is,  therefore, 
not  determinable.  The  final  portions  of  the  last  whorl  have  a  scalaris- 
like  projection  of  the  shelf. 

This  species  may  have  been  derived  from  C.  subscalaris  by  flat- 
tening of  the  upper  portion  of  the  whorls. 

Localities:  Paris  Basin  (M.  C.  Z.  27761). 

Horizon:  Upper  Eocene  (Cossmann). 

CLAVILITHES  MAZIMUS    (Deshayes). 

1824.  Fusus  maximus  Deshayes,  Coq.  Env.  Paris,  p.  526,  pi.  71,  figs.  11-12. 
1850.  Fusus  maximus  Deshayes,  Rouault,  Foss.  Eoc.  Env.  Pau,  T.  Ill,  pt.  2,  p. 

489,  pi.  17,  fig.  8. 
1889.  Clavilithes  maximus  (Deshayes)  Cossmann,  Cat.  Coq.  Eoc  Paris,  T.  4, 

p.  177. 

This  very  large  and  robust  species  from  the  middle  Eocene  of 
Chaumont,  etc.,  is  of  somewhat  uncertain  affinities. 

According  to  Rouault,  Deshayes'  figure  does  not  agree  with  the 
description  given  by  that  author,  the  illustrated  specimen  being  doubt-- 
less  a  very  old  and  worn  individual.  The  shell  figured  by  Rouault  i» 
stated  to  have  in  the  neighborhood  of  fourteen  whorls,  the  last  of  which 
have  a  strong  shelf.  Only  six  whorls  are  shown,  the  top  being  broken 
away,  and  there  probably  were  not  above  three  or  four  more.  The  ribs 
are  broad,  separated  by  less  than  their  width,  and  they  persist  into 
the  penultimate  whorl  as  faint  wrinkles  or  undulations.  Intercalated 
spirals  are  shown  on  the  earliest  preserved  whorls.  The  shelf  begins 
on  the  last  of  the  ribbed  whorls,  is  well  developed  and  horizontal.  On 
the  preceding  whorls  it  is  replaced  by  a  subsutural  band.  The  whorls 
become  cylindrical  after  the  appearance  of  the  shelf,  and  the  spirals 
persist,  though  faintly,  onto  the  otherwise  smooth  body-whorl.  They 
are  strong  on  the  spindle.  The  total  length  of  the  shell  figured  by 
Rouault  must  have  been  between  five  and  six  inches.  The  shell 
resembles  the  British  C.  solanderi,  but  the  ribbed  whorls  continue 
longer,  the  sides  are  parallel  to  the  axis  instead  of  converging;  the 
shelf  is  horizontal  instead  of  sloping  inward,  and  the  spirals  are 
persistent,  especially  on  the  spindle. 
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Localities:   Chaumont,  Bos  d'Arros. 

H orison:    Middle  Eocene,  Calcaire  grossier. 

CLAVILITHES   DEFORMIS    (Solander). 

In  the  British  Eocene. 

(Plate  XIII,  fig.  14;  Plate  XIV,  figs,  i,  3  and  4;  Plate  XVIII,  figs.  7  and  &) 
1766.  Murex  deformis  Solander,  Braiider's  Foss.  Hants.,  p.  22,  pi.  II,  figs.  Z7f  J& 

The  species  was  described  by  Solander  from  immature  specimens 
obtained  from  the  Eocene  of  the  Hampshire  basin.  As  has  already 
been  remarked  the  name  is  best  discarded,  since  the  precise  relations 
of  the  species  of  which  these  specimens  are  the  young  must  always 
remain  doubtful.  They  probably  belong  to  C.  solanderi  Grabau,  and 
according  to  strict  ruling  Solander's  name  should  have  priority.  There 
is,  however,  the  above-mentioned  element  of  doubt,  which  makes  such 
ruling  in  this  case  a  questionable  expedient. 

In  plate  XIII,  fig.  14,  is  illustrated  a  characteristic  example  of  the 
young  Clavilithes  comparable  to  C.  deformis  (Solander)  as  it  occurs 
in  the  Eocene  clays  of  Barton. 

The  protoconch  (pi.  XVIII,  figs.  7  and  8)  is  much  larger  and 
more  robust  than  is  even  the  case  in  the  French  species  of  the  genus. 
Its  median  whorl  has  a  diameter  of  nearly  4.5  mm.,  while  the  average 
diameter  of  the  median  whorls  in  the  French  species  is  less  than  3  mm., 
seldom  exceeding  2.5  mm.  In  one  specimen  from  Barton  the  diam- 
eter of  the  median  whorl  of  the  protoconch  was  found  to  be  5  mm. 
There  are,  however,  specimens  in  which  the  protoconch  approaches  in 
size  more  nearly  that  of  the  French  species.  The  number  of  volutions 
varies  from  three  to  nearly  four,  and  they  almost  always  show  an 
irregularity  in  thickness.  A  characteristic  feature  not  found  in  the 
French  species  is  the  flattening  of  the  upper  exposed  portion  of  the 
early  whorls  of  the  protoconch,  thus  giving  a  sloping  or  trochiform 
character  to  the  apex  (pi.  XVIII,  figs.  7  and  8).  The  apex  of  the 
protoconch  of  the  Parisian  species  is  naticoid  with  the  convexity  of  the 
whorl  unimpaired. 

In  the  conch  the  spirals  appear  before  the  ribs.  The  latter  are  at 
first  mere  undulations  which,  however,  quickly  become  pronounced  in 
most  cases.  In  some  accelerated  types  the  ribs  never  appear,  the  early 
whorls  being  merely  spirally  striate.  The  contour  of  the  early  whorls 
is  strongly  convex.  Intercalation  of  spirals  does  not  appear  until 
after  the  second  volution  of  the  conch. 

There  is  great  similarity  in  general  appearance  between  the  British 
young  shells  described  as  C.  deformis  and  the  young  of  C  subscalaris 
and  C  scalaris  from  the  Paris  Basin  beds. 

Localities:  Common  in  the  Barton  Beds  of  the  Hampshire  Basin 
(M.  C.  Z.  27783)  Bracklesham  (M.  C.  Z.  27765). 

H orison:  Upper  Eocene. 
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CLAVILITHES   PARISIENSIS    (Mayer-Eymar). 

In  the  British  Eocene. 
(Plate  XIV,  figs.  7  and  9.) 

So  far  as  I  am  able  to  judge  from  the  limited  amount  of  material  in 
my  hands,  this  species,  while  represented  in  the  British  Eocene,  did  not 
attain  its  normal  development  as  found  in  the  specimens  from  the  Paris 
Basin.  It  is  perfectly  possible,  as  far  as  my  observations  go,  to  dis- 
tinguish the  Hampshire  basin  specimens  from  those  of  the  Paris  Basin, 
even  though  we  overlook  the  difference  in  color.  This  is  probably  to  be 
correlated  with  difference  in  facics  between  the  two  regions,  which 
must  have  caused  an  effective  separation  of  the  two  faunal  provinces 
even  though  no  other  barrier  existed. 

In  fig.  4,  pi.  XIV,  is  shown  an  immature  specimen  which  may  belong 
to  this  species.  The  protoconch  is  not  widely  different  from  that 
of  the  Parisian  specimens,  though  the  apex  is  less  depressed  than  in 
those  from  the  Calcaire  Grossier.  There  are  something  over  four 
volutions,  after  which  the  spiralled  and  ribbed  conch  begins.  The 
riigosus  stage  is  short,  followed  by  a  pronounced  dameriaccnsis  stage. 
Before  the  disappearance  of  the  spirals  a  thickening  of  the  suture 
occurs  which  marks  the  beginning  of  the  sutural  shalf.  The  contour 
of  the  whorl  changes  but  slightly,  still  it  becomes  progressively  less 
convex.  In  this  and  in  specimen  fig.  3  of  the  same  plate  in  which  the 
rugosus  stage  is  more  pronounced,  is  a  suggestion  of  the  tuherculosus 
characteristics,  from  the  appearance  of  a  shelf  while  the  whorl  is 
still  of  a  convex  contour.  This  is  particularly  the  case  in  fig.  3,  where 
the  strong  rugosus  characters  give  the  nodulose  appearance  so  char- 
acteristic of  C.  tuberculosus  (Desh.).  The  same  features  are  shown 
in  specimen  fig.  i  of  the  same  plate.  Here  the  rugosus  characters 
persist  still  longer,  but  the  spirals  on  the  ribless  whorls  are  less  pro- 
nounced. An  imperfect  shelf  with  a  subsutural  concavity  and  rounded 
contour  of  whorls  strongly  suggests  the  accelerated  type  C.  tuberculosus 
of  the  Paris  Basin.  It  would  be  hazardous,  however,  to  consider  the 
present  immature  shells  of  this  species,  particularly  since  the  shelf  is 
scarcely  more  than  a  thickening  of  the  edge  of  the  whorl,  such  as  may 
occur  in  abnormal  specimens  of  C.  con  functus  or  C.  dameriacensis.  A 
distinct  shelf  does  appear  in  the  young  of  some  specimens  of  C 
solandcri  and  C.  longctinis,  while  the  contour  is  still  convex. 

A  specimen  from  the  Barton  beds,  Hampshire,  has  the  protoconch 
and  early  whorls  of  the  conch  broken  away  (pi.  XIV,  fig.  7).  About 
two  ribbed  volutions  occur  followed  by  one  which  has  the  characters 
of  C.  dameriacensis,  being  rounded  and  spirally  striate.  This  is  fol- 
lowed by  a  whorl  in  the  conjunctus  stage  and  one  in  which  a  cylindrical 
form  and  a  sutural  shelf  occur,  the  latter,  however,  not  being  flat,  but 
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sloping  outward.  Gerontic  characteristics  are  shown  by  a  tliickening 
of  the  lip  through  a  piling  up  of  layers,  and  by  the  formation  of  a  deep 
posterior  canal,  as  well  as  a  slight  sutural  canal. 

Another  adult  specimen  from  the  Bracklesham  beds  of  New  Forest, 
Hampshire  (pi.  XIV,  fig.  9),  shows  a  septum  near  the  end  of  the  proto- 
conch,  and  an  acceleration  in  the  nepionic  stage,  in  which  the  non- 
undulate  spirally  striate  character,  usually  seen  only  in  the  last  stages 
preceding  the  conjunctus  stage,  makes  its  appearance.  A  few  faint 
undulations  are,  however,  still  visible  in  the  early  nepionic  stage.  There 
are  about  three  volutions,  which  have  the  form  and  spirals  of  the 
dameria€cnsis  stage,  the  spirals  being  uniform,  except  just  below  the 
suture,  where  they  are  closely  crowded.  Intercalated  spirals  appear 
toward  the  end  of  these  volutions. 

The  conjniictus  stage  is  seen  in  the  next  whorl,  which  is,  however, 
soon  modified  by  having  the  whorl  flattened  laterally  and  so  becoming 
cylindrical  in  form.  This  continues  for  a  time,  with  an  outward  slop- 
ing shoulder,  giving  an  appearance  very  unlike  that  of  tlie  French 
species.  A  strong  senile  feature  is  shown  in  the  crowding  together  of 
the  last  added  lamellre,  making  a  rough  terminal  portion  of  the  last 
whorl,  an  irregular  sutural  shelf,  and  a  pronounced  posterior  canal. 

This  specimen  represents  a  case  of  extreme  acceleration,  the  rugosus 
stage  being  practically  dropped  out,  so  that  the  earliest  whorls  of  the 
conch  are  in  the  dameriacensis  stage. 

Horizon:  Bracklesham  (Middle)  and  Barton  (Upper)  beds  of  the 
British  Eocene. 

Localities:  New  Forest  (M.  C.  Z.  27767)  and  Barton  (M.  C.  Z. 
27768)  ;  Hampshire. 

CLAVILITHES   CONJUNCTOIDES   sp.  nov. 

(Plate  VIII,  fig.  19.) 
General  characters  like  C,  conjunctus,  but  the  preephebic  whorls 
strongly  and  coarsely  ribbed  and  marked  by  spirals,  and  very  unlike  the 
regular  ribs  and  spirals  found  in  the  Parisian  species.  The  ribs  are 
rather  irregular  and  bulging  in  the  center.  The  whorls  embrace  less 
than  is  the  case  with  British  species  of  this  genus  generally.  The 
ribbed  whorls  arc  rather  abruptly  succeeded  by  smooth  ones,  which 
are  at  first  rounded,  but  later  have  their  sides  flattened  and  sloping 
outward  after  the  manner  of  C  solandcri  and  C.  cgregius.  A  faint 
shelf  appears  usually  while  the  whorls  are  still  round,  thus  showing 
an  advance  upon  the  French  species.  This  shell  is  readily  distinguished 
from  the  other  British  species  by  its  strongly  and  coarsely  ribbed  spire. 
This  distinguishes  it  also  from  the  French  species,  from  which  it  also 
differs  in  the  loose  spire  with  rather  deeply  impressed  suture  and  the 
sloping  sides  of  the  body-whorl.  It  resembles  most  nearly  some  of  the 
American  species. 
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Locality:   Brockenhurst,  Hants  Co.,  England  (M.  C.  Z.  27794). 
Horizon:  Lower  Oligocene  Brockenhurst  beds. 

CLAVILITHES   EGREGIUS  (Beyrich). 

(Plate  XIV,  fig.  2.) 

1865.  Fusus  long<Bvus  var.  egregius  (Beyrich)  von  Koenen,  Zeitsch.  der  Deutsch. 

Geolog.  Gesellsch.,  Bd.  17,  seite  479. 
1889.  Fusus  (Clavella)  egregius  von  Koenen,  Norddeutsches  Unteroligocan,  pt. 

I,  p.  206. 
(See  further  C.  egregius  Beyrich  below.) 

The  species  of  ribless  Clavilithes  found  in  the  Brockenhurst  beds 
was  identified  by  von  Koenen  with  Beyrich's  Fusus  egregius.  While 
differing  in  some  minor  respects  from  the  North  German  species,  the 
two  may,  nevertheless,  be  considered  specificially  identical. 

The  protoconch  is  papillose  and  consists  of  several  whorls.  The 
succeeding  whorls  of  the  conch  are  at  first  globular,  with  well  devel- 
oped spirals,  after  which  they  become  flattened  in  their  upper  portion, 
which  instead  of  being  parallel  to  the  axis  of  the  shell  slopes  outward 
at  a  strong  angle.  The  lower  part  of  the  whorl  is  rounded,  but  that 
portion  is  covered  by  the  succeeding  whorl.  The  last  whorl  is  smooth, 
the  sides  nearly  parallel  to  the  axis,  and  the  suture  with  a  very  narrow 
shelf.    The  lip  of  the  figured  specimen  flares  out  suddenly. 

Locality:  Brockenhurst,  Hants  Co.,  England  (M.  C.  Z.  27793). 

Horizon:  Lower  Oligocene  (von  Koenen),  Brockenhurst  beds. 

CLAVILITHES   SOLANDERI   sp.  nov. 

(Plate  XIV,  figs.  5  and  6;  Plate  XV,  figs,  i  and  2.) 

1766.  Murex  longarvus  Solander,  Brander  Foss.  Hants.,  pi.  VIII,  fig.  93.    Not  M, 

longctvus  Solander,  ibid.,  pi.  II,  fig.  40,  and  pi.  VI,  fig.  73- 
1812.  Fusus  longccvus  Sowerbv,  Min.  Conch.,  vol.  i,  p.  141,  tab.  63,  fig.  i. 
1845.  Fusus  longarvus  Desor,  Sowerby's  Mineral.  Conch.,  p.  99,  pi.  46,  fig.  i. 

This  species  is  distinct  from  all  the  French  species  which  have  been 
examined,  though  it  is  genetically  related  to  them.  It  is  larger,  coarser 
and  more  robust  than  any  of  the  Paris  Basin  species.  So  far  as  known 
it  is  confined  to  the  British  Eocene. 

The  protoconch  is  stout,  its  terminal  whorls  flattened  so  as  to  pro- 
duce a  trochus-shapcd  apex.  It  is  papillose  and  consists  of  less  than 
three  volutions.  No  ribs  have  been  observed.  (See  further  description 
under  C  dcformis.) 

The  conch  begins  with  a  whorl  somewhat  larger  than  those  of  the 
protoconch  and  marked  only  by  sharp  and  rather  distant  spirals.  After 
this  the  whorls  are  thrown  into  transverse  undulations,  which  in  none 
of  the  specimens  seen  assume  a  true  rib  character.  This  continues  for 
about  a  volution  and  a  half,  the  whorls  being  rounded,  and  then,  by  a 
fairly  sudden  transition,  the  whorls  become  subconical,  smooth  and  with 
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a  sutural  shelf.     In  one  specimen  (pi.  XIV,  fig.  6,  M.  C.  Z.  1058)  the 
spirals  continue  after  the  wrinkles  cease,  the  whorl  apparently  still  rc- 


FiG.  16.     Clavililhes  solanderi.     A  geronlic  individual   (afler  Sowerby). 


maining  siibglobiilar.     In  the  succeeding  whorls  the  depression  seen 
below  the  suture  of  C.  conjiinctus  is  shown. 

The  subconic  whorls  continue  to  the  end  of  the  adult  or  ephebic 
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Stage,  as  many  as  five  volutions  of  this  type  having  been  noticed.  They 
simply  increase  in  size  and  in  the  width  of  the  sutural  shelf,  but  other- 
wise they  do  not  change.  The  shelf  is  abruptly  marked  off  from  the 
whorl  by  a  slightly  acute  angle,  the  shelf  sloping  inward. 

The  whorls  are  not  absolutely  smooth,  spiral  lines  appearing  faintly 
in  the  depression  below  the  suture,  as  in  C.  conjunctus.  In  old-age 
individuals,  this  depression  becomes  stronger,  and  a  projection  of  the 
sutural  shelf  is  produced  as  in  C.  longcBVus  Sol.  The  shelf  in  this 
stage  also  becomes  somewhat  more  depressed,  forming  a  modest 
sutural  canal. 

The  increase  in  depth  of  the  shallow  depression  below  the  shelf 
results  in  producing  an  outward  bulge  in  the  outer  lip  of  the  last  whorl. 
This  gives  a  curvature  to  the  lip,  which  in  younger  shells  is  perfectly 
straight  above. 

A  gerontic  individual  of  this  species  is  figured  by  Sowerby  on 
plate  63  of  his  Mineral  Conchology.  This  has  about  six  volutions  with 
a  shelf,  a  little  over  five  of  which  are  of  the  normal  type.  The  last, 
however,  shows  old  age  characteristics  in  the  development  of  a  spinous 
projecting  rim  of  the  shelf.  This  character  is  normal  to  the  adult  of 
the  next  species.  The  spinous  prolongations  are  not  true  spines  but 
simply  irregular  extensions  of  the  shelf  with  a  depression  below  the 
expansion.  From  the  strong  development  of  this  depression  the  outline 
of  the  whorl  has  again  become  rounded.  The  accompanying  illustra- 
tion (fig.  16)  is  a  copy  of  Sowerby's  figure. 

The  distinctive  characters  of  this  species  are  produced  by  the  ap- 
pearance of  the  subconic  shelved  whorls  immediately  after  the  un- 
dulating spirally  striate  whorls  which  represent  the  rugosus  stage.  The 
species  is  in  other  words  an  excessively  accelerated  one,  in  which  all 
the  smooth  round-whorled  stages  are  dropped  out.  In  the  subconic 
form  of  the  whorls  this  species  is  similar  to  C.  macrospira  Cossmann 
of  the  Parisian  Eocene,  and  it  is  not  impossible  that  the  two  may  prove 
identical.  The  Parisian  species  is  never  so  large  and  robu^,  and  may 
represent  a  migrant  from  the  British  province  into  the  Parisian  one. 
From  the  difference  of  physical  condition  it  did  not  thrive  well  in  the 
Paris  area,  just  as  the  migrant  C.  parisiensis  from  the  Paris  province 
did  not  thrive  well  in  the  British  province,  as  indicated  by  the  abnormal 
development. 

Localities:  Hampshire  (M.  C.  Z.  1058,  1059)  ;  Barton  cliff,  Duval 
(M.  C.  Z.  1061  and  1060)  ;  same.  Keeping  (27762). 

Horizon:  Barton  Beds.     Upper  Eocene. 
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CLAVILITHES   LONGJEVUS  (Solander). 

(Plate  XIV,  fig.  8;   Plate  XV,  fig.  3.) 
1766.  Murcx  longccz'us  Solander,  Brander's  Foss.  Hant.,  figs.  40  and  7$,  not  fig.  93. 

This  is  the  terminal  species  of  this  series,  paralleling  C.  scalaris  in 
the  Paris  Basin  Claznlithcs,  These  two  species  are  generally  con- 
sidered identical,  but  their  independent  origin  is  established  on  inspec- 
tion of  the  early  stages  of  each. 

There  has  been  much  confusion  as  to  the  true  Murcx  longannts  of 
Solander.  For  a  long  time  the  name  Fnsiis  longcTo'us  was  applied  to 
the  type  of  the  genus  Claz'ilithcs,  w-hich  has  been  identified  by  Cossmann 
with  Solander's  Miirex  de  for  mis.  This  identification  I  consider  ques- 
tionable, and  I  prefer  to  use  Mayer's  name  C.  parisicnsis.  Sowxrby 
described  and  figured  the  fine  example  of  C.  solandcri  here  reproduced 
as  typical  Fusus  langarz'us.  Finally  Mons.  Cossmann  identified 
Lamarck's  Fusus  scalaris  from  the  Paris  Basin  with  the  typical  British 
C.  longccvus  (Sol.),  calling  all  by  that  name.  In  this  he  is  followed  by 
all  recent  authors.  The  differences  between  these  two  species  have 
been  pointed  out  and  their  independent  origin  noted.  Solander's 
description  with  omission  of  unimportant  parts  is  here  given,  his 
illustrations  are  replaced  by  the  more  satisfactory  photographs  of  char- 
acteristic specimens. 

"...  testa  patulo-caudata  laevi,  anfractibus  superne  coarctatis 
supra  planis,  (adultioribus)  margine  obtuse  spinosis." 

"Testa  crassiuscula,  laevis,  glabra,  anfractus  supremi  transversim 
striati,  omnes  supra  canali  piano  distincti,  cujus  margines  in  adultioribus 
obtuse,  spinosi  uti  videre  leceat  in  fig.  40  et  73." 
'Cauda  angustata,  longitudine  ipsius  testae." 

'Apertura  ovata." 

The  protoconch  of  this  species  is  like  that  of  C.  solandcri. 

The  conch  begins  with  two  rounded,  irregular  and  spirally  striate 
whorls,  the  second  of  which  has  a  few  vertical  undulations.  This  is 
the  abbreviated  rugosus  stage.  The  macrosplra  stage*  which  follows 
immediately  upon  the  rugosus  as  in  C.  solandcri,  and  which  in  that 
species  characterized  most  of  the  whorls  of  the  shell,  is  in  this  species 
very  short  with  a  few  striations  and  a  shelf,  which  soon  becomes  over- 
hanging and  spinose.  The  length  of  duration  of  this  stage  varies  in 
different  specimens,  there  being  sometimes  three  or  four  volutions  in 
which  a  shelf  exists  without  a  projecting  rim.  The  beautiful  regu- 
larity of  the  whorls  of  this  stage,  so  characteristic  of  C\  solandcri,  does 
not  appear  in  this  species,  the  whorls  bcin^  very  irrcc^ular.  The  shelf 
is  also  more  irregular,  the  surface  not  presenting  that  regular,  gradually 

♦Whorls  like  C  viacrospira,  conical,  with  sides  straight  and  sloping  upwards, 
and  with  an  abruptly  delimited  shelf. 


It 
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widening  path-like  spiral  which  is  the  most  pronounced  feature  of  C. 
solanderi. 

The  spines,  which  generally  appear  quite  early,  become  imbricating 
and  coarse  in  the  later  whorls.  The  body  whorl  is  semi-globular,  as 
in  the  gerontic  specimen  of  C.  solanderi,  and  the  spindle  and  canal 
long.  A  fold  occurs  just  below  the  posterior  canal,  but  becomes  cov- 
ered by  the  thickening  of  the  canal. 

Localities:  Hampshire,  Barton  cliff  (M.  C.  Z.  1062,  1063,  Lyell, 
27763,  Keeping). 

Horizon:   Barton  Beds,  Upper  Eocene. 

This  and  the  preceding  species  were  also  referred  by  some  of  the 
labels  to  the  London  Clay  (Lower  Eocene).  This  is  probably 
erroneous. 

No  specimen  of  C.  parisiensis  has  as  yet  been  seen,  which  shows 
anything  but  the  loss  of  characteristics  in  its  gerontic  stage.  By  the 
loss  of  the  shelf  the  species  assumes  again  the  characters  peculiar  to 
the  more  primitive  C.  conjunctus.  In  the  gerontic  stage  of  C.  solanderi 
we  have,  on  the  other  hand,  a  distinct  addition,  a  new  character,  spines, 
being  developed  in  the  old  age  of  the  individual.  The  succeeding 
species,  C.  longccvus,  has  this  newly  acquired  character  developed  to 
the  exclusion  of  almost  all  the  other  characteristics.  The  character  is 
a  newly  acquired  one  in  the  old  age  of  the  earlier  individuals,  and  it 
has  not  only  become  inherited  in  the  succeeding  species,  but,  in  obedience 
to  the  law  of  acceleration,  has  been  pushed  back  into  the  youthful 
stages  of  the  shell. 

No  specimen  of  C  subscalaris  with  the  scalaris  features  in  the 
gerontic  stage  have  as  yet  been  seen.  From  analogy  with  C.  solanderi, 
and  from  theoretical  considerations,  we  should  expect  to  find  scalaris 
features  appearing  in  extreme  old  individuals  of  C.  subscalaris. 

There  is  a  remarkable  parallelism  between  the  young  of  typical 
species  of  Clavilithcs,  like  those  of  the  Paris  Basin,  and  that  of 
Turbinella  chipolana  Dall  from  the  Tertiary  of  Chipola  River,  Calhoun 
County,  Florida.  Other  species  of  Turbinella  whose  young  are  very 
similar  to  Clavilithes  are  T.  regina  Heilprin  and  T.  scolymoides  Dall, 
both  from  the  later  Tertiaries  of  Florida.  Externally  scarcely  any 
difference  can  be  seen  between  the  young  Turbinellas  and  the  young 
Clavilithes,  The  protoconch  of  the  former  is  perhaps  somewhat  larger, 
but  that  is  not  always  the  case.  Often  it  shows  a  slight  angularity, 
which  recalls  the  protoconch  of  "Fttsus''  probocidiferus.  The  character 
of  the  ribs  and  spirals  on  the  young  conch  are  also  closely  similar  to 
those  of  young  Clavilithes.  The  three  strong  columellar  plications, 
which  are  seen  even  in  the  young  of  Turbinella,  and  the  elongated  char- 
acter of  the  lip,  which  recalls  Rhopalithes  noce,  are,  however,  pro- 
nounced differences.  In  the  youngest  shells  of  Turbinella  seen  the 
upper  of  the  three  plications  is  very  weak. 
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These  species  of  Turbinella  run  in  a  general  way  through  the  same 
series  of  variations  as  do  those  of  Clavilitlies,  but  no  shoulder  has  been 
observed. 

Clavilithes  in  the  North  German  Oligocene. 

CLAVILITHES   E6RE6IUS    (Beyrich). 

(Plate  XllI,  fig.  12.) 

1856.  Fusus  egrcgius  Beyrich,  Zeitsch.  Deutsch.  Geol.  Gesell.,  Bd.  VIII,  p.  7S, 

pi.  22,  figs.  1-5. 
1889.  Fusus  (Claz'cUa)  egregius  v.  Koenen,  Norddeutsches  Unter-Oligocan,  Lief. 

I,  p.  206,  pi.  20,  fig.  II. 

A  single  specimen  of  this  species  has  been  seen  in  which  the  proto- 
conch  and  earlv  whorls  of  the  conch  have  been  broken  awav.  None 
of  the  remaining  whorls  are  ribbed,  and  apparently  none  of  the  earlier 
whorls  were.  The  first  four  whorls  are  spirally  striate,  the  first  two 
globular  with  simple  spirals,  the  next  two  with  intercalated  spirals  and 
the  form  turbinate,  /.  c,  the  greater  portion  below  the  suture  being  flat, 
not  convex.  The  lower  part  is  abruptly  deflected  inward.  The  last 
whorl  is  smooth.  Beyrich  figures  several  large  and  fine  specimens  of 
this  species,  which  rival  in  size  the  Parisian  forms,  without,  however, 
equalling  the  British.  The  last  whorls  remain  smooth  and  of  a  some- 
what rounded  contour,  the  turbinate  aspect  of  the  young  being  lost. 
This  and  the  absence  of  the  shelf  show  that  this  species  has  not  passed 
beyond  the  conjiinctus  stage.  The  rtigosus  stage  is  dropped  altc^ether, 
the  species  beginning  with  the  damcriacensis  stage.  The  protoconch 
is  papillose  but  the  terminal  portion  seems  to  be  somew^hat  coarser  than 
that  of  the  normal  Parisian  forms. 

The  turbinate  aspect  of  the  young  is  caused  by  the  fact  that  the 
later  whorls  embrace  the  earlier  ones  up  to  the  middle. 

Localities:  Wolmirsleben  (M.  C.  Z.  11 14)  ;  Westeregeln,  Atzendorf 

and  Welsleben,  North  Germanv  (Bevrich)  :  I^ttorf,  Calbe,  Atzendorf, 

Unseburg,     Welsleben,     Westeregeln,     Osterweddingen,     Helmstadt; 

Lethen;  North  Germany.     Also  Brockenhurst  Hants.     England   (von 

Koenen  ) . 

American  Species  of  Clavilithes. 

The  American  (Gulf  Coast)  species  which  are  generally  referred  to 
the  genus  Clavilithes  offer  a  surprising  parallel  to  those  of  the  Paris 
Basin.  There  are,  however,  distinct  features  which  persist  throughout 
the  entire  series  and  which  might  perhaps  be  considered  as  sufficient  to 
demand  separation  of  this  series  under  a  distinct  generic  name.  The 
chief  of  these  features  are  the  loose  coiling,  the  broad  ribs  of  the  pre- 
ephebic  stages,  and  the  character  of  the  protoconch.  The  latter  is  very 
irregular  and  when  perfect  presents  a  slight  upward  projecting  apex, 
very  different  from  that  of  the  Paris  Basin  species  which  has  a  termi- 
nation consisting  of  a  minute  naticoid  whorl  with  rounded  apical  end. 
The  apical  whorls  of  the  American  species  are  furthermore  laterally 
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compressed  as  is  the  case  with  the  species  of  the  British  series,  thus 
producing  a  trochus-shaped  apex. 

For  the  present  I  will  leave  these  species  under  the  generic  designa- 
tion of  Clavilithes,  but  with  the  understanding  that  they  form  a  distinct 
series,  which  may  have  originated  independently. 

CLAVILITHES   PACHYLEURUS  (Conrad). 

1842.  Fusus  pachyleurus  Conrad,  Journ.  Phil.  Acad.  Nat.  Sci.,  vol.  8,  p.  190. 

1848.  Fusus  pachyleurus  Conrad,  ibid.,  2d  ser-,  vol.  I,  pi.  14,  fig.  25. 

1865.  Clavella  pachyleurus  Conrad,  Am.  Journ.  Conch.,  vol.  I,  p.  18. 

i9go.  Fusus  {Clavella)  conjunctus  var.  pachyleurus  Gregorio,  Ann.  de  Gcol.  et  de 

Pal,  Liv.  7,  p.  89. 
1893.  Clavilithes  pachyleurus  Cossmann,  ibid.,  Liv.  12,  p.  36. 

This  species  is  the  American  equivalent  of  the  Parisian  C.  conjunctus. 
The  early  whorls  are  rather  bulging  with  closely  set  ribs,  the  spaces 
between  which  are  concave  and  scarcely  equal  in  width  to  the  ribs. 
The  whole  aspect  of  the  shell  is  stouter  and  more  compact  than  that  of 
C.  hutnerosus  (pi.  VIII,  figs.  17,  18),  and  not  unlike  that  of  C  con- 
junctus. The  depressions  between  the  ribs  are  often  mere  lines.  Each 
whorl  embraces  about  one  third  of  the  preceding  one,  and  the  ribs  are 
continuous  from  suture  to  suture.     The  shelf  is  practically  undeveloped. 

Localities:  Clayborne,  Alabama  (Acad.  Sci.  6912 ;  Nat.  Mus.  90921). 

H orison:  Eocene  (Claiborne  beds). 

CLAVILITHES   HUMEROSUS  (Conrad). 

(Plate  VlII,  figs.  17,  18.) 
1856.  Clavella  hutnerosus  Conrad,  Proc.  Acad.  Nat.  Sci.,  vol.  7,  p.  259. 

This  species  in  its  adult  character  is  a  close  parallel  to  Clavilithes 
parisiensis  of  the  Paris  Basin.  It  differs  from  that  species  in  the 
characters  which  distinguish  the  American  species  generally  from  those 
of  the  Paris  Basin.  The  protoconch  is  very  irregular  with  more  or 
less  oblique  whorls,  a  trochoid  apical  portion,  and  a  projecting  apical 
point.  The  last  whorls  have  a  few  faint  and  distant  riblets,  and  ex- 
tremely fine  revolving  lines.     There  is  no  abrupt  termination. 

The  conch  in  its  early  whorls  has  rounded  distant  ribs  swollen  in 
the  middle,  and  with  numerous  revolving  spirals,  which  are  simple  for 
the  first  three  volutions  and  then  become  increased  by  intercalation. 
A  slight  subsutural  band  indicates  a  posterior  canal.  About  four  and 
one  half  volutions  are  ribbed,  and  the  sutures  are  deeply  impressed. 
The  ribs  become  mere  undulations  towards  the  end  of  the  stage,  after 
which  one  or  more  whorls  of  the  conjunctus  type  with  rounded  shelfless 
contour  and  smooth  surface  succeed.  A  few  spirals  may  be  retained 
on  the  early  portions  of  these  whorls,  thus  forming  a  dameriacensis 
stage.  The  shelf  makes  its  appearance  gradually  and  the  contour  of 
the  whorl  becomes  cylindrical.      This  outline  is  fully  assumed  only 
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when  the  shelf  is  completely  developed.      The  shelf  generally  slopes 
inward  more  as  in  C,  solanderi  of  the  British  series. 

Localities:  Jackson,  Miss.  (Acad.  Sci.  6884,  Conrad*s  types)  (M. 
C.  Z.  27792)  (Nat.  Mus.  14707) ;  Mount  Lebanon,  La.  (Acad.  Sci. 
6887,  Nat.  Mus.  147318,  147316)  ;  Montgomery,  La.  (Acad.  Sci. 
6886)  ;  St.  Maurice,  La.  var.  (Acad.  Sci.  6885). 

Horizon:   Jackson  stage.  Eocene   (var.  Claiborne  stage). 

Note:  The  last-mentioned  variety  has  less  iijipressed  sutures  between 
the  whorls,  and  the  shelf  appears  early,  the  conjunctus  stage  being 
much  condensed  or  almost  eliminated.  The  convexity  of  the  whorls 
is  suppressed,  so  that  the  sides  appear  almost  straight,  though  converg- 
ing upwards.  The  shelf  is  narrow  and  regular.  The  ribs  of  the  neanic 
stage  are  narrower,  more  uniform  and  less  bulging.  The  protoconch 
is  of  the  usual  type.  The  other  Louisiana  specimens  form  connecting 
links,  and  together  these  forms  lead  to  the  Texan  variety  next  described. 

CLAVILITHES   TEXANUS   Han  is. 

1896.  Clavilithes  humerosus  var.  texanus  Harris,   Proc.  Phil.  Acad.   Nat.  Sci., 

i89S»  P-  73*  Pl.  7,  %  7. 

This  species  is  a  parallel  to  the  Parisian  C,  snhscalaris,  i.  e,,  it  is  in 
the  same  state  of  development.  As  in  the  other  species  of  this  series, 
the  first  whorl  of  the  protoconch  is  abruptly  compressed  and  somewhat 
elevated  so  as  to  produce  a  strong  projecting  point.  The  other  whorls 
are  round. 

The  neanic  whorls  of  the  conch  are  similar  to  those  of  the  varietv 

If 

from  St.  Maurice,  La.  In  the  later  whorls  the  spirals  become  subdued. 
The  shelf  appears  early  and  a  slight  depression  forms  below  it,  recalling 
the  deep  concavity  characteristic  of  C  chamberlaini  Johnson  and  Grabau. 

Locality:  Alabama  Bluff,  Trinity  River,  Houston  Co.,  Texas  (Acad. 
Sci.  6889)  ;  Claiborne,  Alabama  (Nat.  Mus.  2916). 

Horizon:  Eocene  (Claibornian). 

CLAVILITHES   RAPHANOIDES  (Conrad). 

1834.  Fusus  raphanoides  Conrad,  Journ.  Acad.  Nat.  Sci.,  vol.  7,  p.  144. 

1835.  Fusus  raphanoides  Conrad,  Foss.  Shells  Tert.  Form.  N.  Am.,  p.  54,  pl.  18, 
fig.  8. 

1890.  Fusus  (Claveila)  raphanoides  Gregorio,  Ann.  de  Geol.  et  de  Pal.,  Liv.  7, 

p.  89. 
1893.  Clavilithes  raphanoides  Cossmann,  ibid.,  Liv.  12,  p.  36. 

"Fusiform,  entire;  whorls  slightly  contracted  above;  suture  pro- 
found; marf^^ined  by  an  obsolete  raised  line;  body  whorl  abruptly 
rounded  inferiorly;  aperture  suddenly  contracted  above  and  beneath" 
(Conrad). 

This  species  recalls  C.  egregius  from  the  North  German  Oligocene 
in  its  final  whorls.  Spirals  seem  to  be  absent  altogether  from  this 
species. 
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:,  Bull.  Am.  Pal.,  vol.  HI,  p.  44.  pi.  5.  fig.  8 


Locality:   Claiborne,  Alabama  (Conrad)   (Nat.  Mus.  2973). 
Horizon:   Eocene,  Claibornian, 

CLAVILITHES  YICKSBUfiGBNSIS  (Couaa). 

1849.  Clavella  vicksbnrgensis  Conrad,  Joum.  Phil.  Acad.  Nat.  Sci.,  ser.  2,  vol. 
I,  p.  207. 

1850,  Clavella  vickthurgensis  CoNitAD,  ibid.,  vol.  II,  pi.  I,  fig.  5. 
"Fusiform,  smooth,  moderately  thick;  spire  conical,  with  obtuse 

longitudinal  remote  varices,  first  and  second  volution  entire;  suture 
impressed ;  body  whorl  regularly  rounded  towards  the  beak ;  aperture 
and  canal  about  one  tenth  longer  than  the  shell;  beak  straight  and 
pointed  2]/^  :  S^-" 

"Locality:  Vicksburg,  Mississippi,  abundant." 

A  few  faint  undulations  appear  near  the  top,  but  otherwise  the  shell 
is  smooth  and  recalls  C.  egregius. 

Horizon:   Vicksburg  stage.   Lower  Oligocene. 

CLAVILITHES  KENHEDYAHUS  Hania. 
1895.  Clavilithei  kennedyanus  Harms,  Proc.  Acad.  Nal.  Sci.  Phil.,  p.  73,  pi.  7, 

fig.  8. 
1899.  Cttyvilithes  kennedyanus  H 

(variety).     (See  fig.   17.) 

This  is  a  slender  species  with  the  spire  taper- 
ing to  a  very  acute  point.  It  has  somewhat  the 
aspect  of  a  Clavellofiisiis.  No  fully  preserved 
protoconch  has  been  observed.  It  consists  ap- 
parently of  three  or  more  rounded  whorls,  loosely 
set  one  upon  the  other.  The  ribs  of  the  conch  are 
at  first  of  uniform  strength  throughout,  but  later 
they  become  stronger  in  the  middle  and  obsolete 
towards  the  sutures.  They  are  at  first  separated 
by  a  space  much  more  than  their  width  apart, 
then  grow  broader,  with  narrowing  interspaces. 
A  slight  revolving  concavity  occurs  just  below 
the  suture.  The  ribs  disappear  on  about  the 
sixth  whorl  of  the  conch,  after  which  the  whorls 
are  convex  and  smooth,  the  spirals  being  scarcely 
visible.  The  last  of  the  smooth  whorls  embrace 
the  preceding  ones  up  to  the  suddenly  constricted 
base  of  that  volution,  thus  giving  the  spire  a  uni- 
form tapering  aspect. 

Localities:    Woods   Bluff,   Ala.    (Acad.    Sci. 
6914) ;  near  ThomasvlUe  and  Choctaw  Comer, 
Alabama  (Nat.  Mus.  8885);  Nanafalia,  Ala.,  and  Smithville,  Bastrop 
Co..  Texas  (Harris). 

Horizon:  Eocene,  Lignitic  and  Lower  Qaibome  stages. 


Fio.  17.    Clavilithet 
kennedyanus.     (After 


Fic.  i&  Clavitilhes 
ehamberlaini  type 
(After  Johnson  anc 
Grabau.) 
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CLATILITHBS  CHAUBEBLAINI  JobiuoD  lod  Giatwn. 
1901.  Clavilithti  chamberlatni  Jobnson  and  Gkabau,  Proc.  Acad.  Nat.  Set.  PhiL, 
Nov.,  igoi,  p.  602,  figures  in  text. 

This  species  is  the  structural  equivalent  of 
the  Parisian  C.  scalaris  and  the  British  C 
long<evus. 

The  spire  of  this  species  is  long  and  slender, 
as  in  C.  kenncdyanus  Harris,  with  which  the 
early  whorls  of  the  shell  agree  pretty  well.  Only 
a  portion  of  the  protoconch  has  been  observed, 
but  it  is  apparently  of  the  same  character  as  that 
of  the  American  species  of  this  genus  generally, 
unless  more  slender  than  the  normal.  The  spire 
contains  about  seven  ribbed  whorls;  the  suture 
is  moderately  depressed;  the  ribs  are  swollen 
near  the  middle,  but  become  obsolete  toward  the 
suture ;  they  are  at  first  more  than  their  width 
apart,  but  later  become  broader  and  the  inter- 
spaces correspondingly  narrower,  A  subsutural 
band  occurs,  and  is  quite  strongly  marked  on  the 
later  ribbed  whorls,  indicating  a  pronounced  posterior  canal  at  this  stage. 

Spirals  on  the  first  five  whorls,  single,  coarser  in 
the  center,  but  becoming  finer  toward  the  sutures ; 
inter  spiral  spaces  broader  than  the  spirals.  Inter- 
calation of  secondary  spirals  begins  on  the  sixth  whorl. 
On  the  seventh  whorl  the  ribs  become  broad  and  ill 
defined,  tending  toward  obsolescence.  Before  they 
have  quite  disappeared,  a  sutural  shelf  sloping  some- 
what outward  and  bordered  by  a  slightly  outward 
projecting  margin  appears;  this  very  soon  develops 
into  a  serrated  flange.  At  the  same  time  the  whorls 
become  almost  smooth,  the  spirals  usually  only  oc- 
curring on  the  narrowed  anterior  portion  or  canal  of 
the  body  whorl.  Length  of  the  adult  specimen  figured 
39  mm.,  diameter  18  mm. 

Compared  with  C,  humcrosns  var.  iexanus  Harris 
it  has  more  ribs  on  the  spire,  and  these  are  more  regular 
and  bulging,  stronger  spirals,  and  the  well-marked 
serrated  flange.  It  also  differs  somewhat  in  outline. 
the  last  whorl  being  broader  than  the  corresponding 
whorl  of  texanus.  It  differs  from  its  European 
parallels  in  many  characters,  chief  of  which  ; 
protoconch,  the  long  ribbed  spire,  the  character  of  the 
sutural  shelf  and  Hange,  and  other  points  readily  seen 
on  comparison. 


vidual  in  the 
rugosus  Stage, 
It  probably  be- 
longs to  a  spe- 
s  which 
r  passes  far 
ond  this 
stage,  and  thus 
■•  ancestral  to 
both  kennedy- 
J  and  eham- 
berlaini. 
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Locality:  Bald  mound,  nine  miles  southeast  of  Jewett,  Leon  Co., 
Texas  (Acad.  Sci.  9409). 

H orison:  Eocene,  Lower  Claibomian. 

CLAVILITHl!^  (?)  SALEBRGSUS  (Conrad). 

1834.  Fusus  salebrosus  Conrad,  Joum.  Acad.  Nat.  Sci.,  vol.  7,  p.  145. 

1835.  Fusus  salebrosus  Conrad,  Foss.  Shells  Tert.  Form.  N.  Am.,  p.  55,  pi.  18, 

fig.  13. 
1835.  Fusus  protextus  Conrad,  ibid.,  p.  54,  pi.  18,  fig.  7. 
1866.  Fusispira  protexta  and  salebrosa  Conrad,  Check  list,  p.  19. 
1890.  Fusus   (Fusispira)   protextus  and  salebrosus  Gregorio,  Ann.  de  CjCoI.  et 

Pal.,  Liv.  7,  p.  90. 
1893.  Clavilithes  protextus  Cossmann,  ibid.,  Liv.  12,  p.  36. 

Conrad's  F,  protextus  is  the  adult  of  his  F,  salebrosus.  The  ribs  of 
the  early  whorls  are  chiefly  restricted  to  the  peripheral  portion,  the 
shoulder  being  flat  or  slightly  concave  and  ribless.  Spirals  persist 
throughout.  The  last  whorl  or  more  is  entirely  ribless  but  with  a  pro- 
nounced concavity  on  the  shoulder.     There  is  no  sutural  shelf. 

It  is  not  unlikely  that  this  species  belongs  to  another  series  {Fusi- 
spira Conrad). 

Locality:  Claiborne,  Alabama  (Conrad). 

H orison:  Eocene,  Claibomian. 

The  following  table  shows  the  biologic  equivalency  of  the  various 
species  here  described  under  the  generic  designation  of  Clavilithes, 
The  structural  equivalents,  i,  e,,  those  in  the  same  stage  of  development 
are  placed  upon  the  same  line : 


6.  C.  longcevus.     6.  C.  scalaris. 
5a.  C.  solanderi.       


5a.  C.  macro- 
spira. 


5.  C.  subscalaris 5.  C.  maximus. 


I 


4fl.  C.  tuber- 
culosus. 


4.  C.  parisiensis. — 4.  C.  parisiensis. 
var. 


^.  C.  egre' 
gius. 


6  C.  chamber- 
laini. 


5.  C.  texa- 
nus. 


4  C.  humero-     4.  C.  sp. 
sus.  ! 


3  C.  c  on  June- 
toidcs. 


.3.  C.  conjuttctus, 

1 

2.  C.  dameriaccnsis. 
I.  C.  rugosus. 


\  30.  C.  vicks'  ' 

burgensis.  | 

I  I 

3  C.  pachy-  3  C.  raphan-  3  C.  kennedy- 
leurus.  oides.  anus. 


The  dotted  lines  indicate  doubtful  relationship. 
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The  following  table  shows  these  species  in  their  geologic  and 
biologic  relations  with  the  probable  origins  and  migrations  indicated. 
The  species  of  Clavellofusus  are  also  shown. 
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RHOPALITHES*  gen.  nov. 

{l)6Tra2ov,  a  club;  hdoc,  stone.) 

Shell  fusiform  with  a  fusoid  protoconch,  consisting  of  a  smooth 
erect  portion,  of  about  a  whorl  or  over,  and  a  vertically  ribbed  portion, 
with  the  fine  smooth  ribs  widely  separated.  The  conch  consists  of 
ribbed  and  spirally  striate  whorls,  which  are  rather  closely  coiled, 
followed  in  the  more  accelerated  species  by  smooth  whorls,  which  gen- 
erally develop  the  Clavilithoid  shelf.  The  columella  is  furnished  with 
two  or  more  oblique  plications. 

Distribution:  Eocene  of  Paris  Basin;  Adour  basin;  Northern  Italy, 
etc. 

Genotype:  Fusus  noce  Lamarck. 

RHOPALITHES   RUGOIDES   sp.  nov. 

(Plate  IX,  figs.  9-12.)      (Type  Plate  IX,  fig.  10  and  text  fig.  20.) 
1837.  Fusus  rugosus  van  Deshayes,  Coq.  Foss.  Env.  Paris,  pi.  75,  figs.  10,  11. 

The  protoconch  of  this  species  is  fusoid,  obliquely  erect  and  con- 
sists of  a  volution  and  a  half.  The  greater  portion  is  smooth,  but 
toward  the  end  it  is  marked  by  a  few  fairly  strong  smooth  ribs  which 
are  several  times  their  width  apart.  There  are  no  spirals  between  the 
ribs.  The  protoconch  ends  in  a  marked  varix,  and  there  is  a  pronounced 
change  in  convexity  and  ornamentation. 

The  conch  begins  with  strongly  ribbed  and  spirally  striate  whorls, 
on  which  the  ribs  are  widely  separated.  The  whorls 
embrace  about  one  third  or  a  little  more,  thus  producing 
a  very  depressed  spire.  A  considerable  flattening  of 
the  shoulder  and  a  strong  peripheral  angulation  results. 
The  ribs  increase  in  strength  toward  the  periphery 
where  two  of  the  spirals  are  strong.  These  are  soon 
reenforced  by  a  third,  and  all  three  produce  blunt  cusps  ^^^'  ^-  ^^^' 

at  the  intersections  with  the  ribs.      In  the  adult  or     P^/J^^f^  f«- 

ephebic  stage  the  whorls  become  aeain  more  rounded  ^  '  ^ 

®  °  protoconch. 

though  the  shoulder  is  still  flattened,  the  ribs  are  round  (x  lo  M  C  Z 
and  obtuse,  and  a  faint  subsutural  band  exists,  indicat-  27,777.)  (See 
ing  a  posterior  canal.  Two  well-marked  plications  pi.  ix,  fig.  10.) 
occur  on  the  columella. 

This  species  is  the  parallel  of  Clavilithes  rugosus,  with  which  it  is 
commonly  united.  While  generically  distinct  it  shares  with  C.  rugosus 
the  specific  characteristics  and  hence  is  to  be  regarded  as  the  rugosus 
type  of  this  generic  series. 

Localities:  Paris  Basin  (M.  C  Z.  27776,  27777,  Bronn,  1376,  Duval; 
27780  Koninck)  ;  Grignon,  (M.  Z.  2777%  Duval) ;  Ully,  St.  Georges 
(Acad.  Sci.  8027)  ;  Damery  (Am.  Mus.  Nat.  Hist.). 

Horizon:   Eocene  (Middle,  Cossmann). 

Additional  Remarks. — From  the  beginning  of  the  conch  the  whorls 
are  marked  by  strong  vertical  ribs  which  bulge  at  the  center  where  the 

*  Rhopalolithcs  would  be  more  satisfactory  to  purists  but  is  less  euphonious. 
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two  Stronger  spirals  occur.  On  some  specimens  the  earliest  whorb 
appear  somewhat  more  rounded  than  in  specimen  fig.  20,  but  the  suc- 
ceeding whorls  are  angular  from  the  strong  development  of  the  two 
central  spirals. 

Where  the  two  central  spirals  cross  the  ribs,  a  flattened  node  of 
rather  sharp  character  is  formed,  precisely  as  in  the  neanic  whorls  of 
Falsifusus  serratus,  where  one  node  occurs,  or  as  in  Fusus  asper, 
where  three  nodes  are  found.  In  some  specimens  the  next  spiral  above 
approaches  the  main  spirals  in  distinctness,  a  peripheral  tricarination 
being  thus  produced.  Above  this  the  spirals  decrease  gradually  in 
size  toward  the  suture,  while  intercalated  spirals  may  or  may  not  occur. 
The  spirals  are  often  crowded.  The  shoulder  is  often  slightly  concave 
and  the  subsutural  band  accentuates  the  concavity. 

Below  the  peripheral  angulation  the  spirals  are  more  uniform  and 
subequally  spaced,  while  intercalated  spirals  occasionally  appear.  The 
angular  appearance  of  the  periphery  is  lost  in  the  last  whorl  by  the 
increase  in  strength  of  the  other  spirals.  In  more  accelerated  speci- 
mens the  rounded  contour  of  the  body  whorl  is  accentuated  by  the 
faint  character  of  the  spirals,  as  well  as  the  obsolescence  of  the  ribs.  A 
thickening  of  the  subsutural  band  produces  contours  characteristic  of  R, 
no(E,    This  feature  is  particularly  marked  in  accelerated  individuals. 

A  crowding  of  the  lines  of  growth  often  produces  a  rough  can- 
cellation of  the  spirals. 

In  a  specimen  in  the  collection  of  the  Philadelphia  Academy  of 
Sciences  the  protoconch,  though  swollen,  is  more  depressed  than  in 
the  other  specimens  seen.  It  resembles  in  this  respect  somewhat  that 
of  Fasciolaria.  Toward  the  end  of  the  first  volution  are  faint  indica- 
tions or  riblets,  these  becoming  strong  and  closely  set  on  the  last  part 
of  the  protoconch.  They  then  become  stronger  and  further  apart  and 
finally  appear  to  merge  into  the  normal  ribs  of  the  shell.  The  two 
plications  on  the  columella  are  not  well  preserved,  owing  to  the  chalky 
character  of  the  shell. 

RHGPALITHES   AN6ULATUS  (Lamarck). 

(Plate  IX,  figs.  14-17.) 

1803.  Fusus  angulatus  Lamarck,  Ann.  du  Museum,  T.  2,  p.  385. 
1837.  Fusus  angulatus  Desha  yes,  Coq.  Foss.  En  v.  Paris,  tome  2,  p.  520,  pi.  74, 
figs.   II,  12. 

The  protoconch  of  this  species  closely  resembles  that  of  the  pre- 
ceding one,  being  obliquely  erect,  smooth  in  the  early  portion,  but  with 
smooth  riblets  in  the  last  part.  In  this,  as  in  the  preceding  species,  there 
are  only  two  of  the  protoconch  riblets  in  the  most  typical  specimens. 

The  conch  begins  with  whorls  in  which  the  angulation  is  but  slightly 
marked  and  which  are  furnished  with  rounded  ribs  and  subequal 
spirals.     This  quickly  merges  into  angular  whorls,  in  which  two  spirals 
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become  prominent  on  the  periphery  while  the  shoulder  is  marked  by 
numerous  fine  uniform  spirals,  the  primary  ones  being  augmented  by 
intercalated  secondary  ones.  On  the  body  of  the  whorl  the  spirals 
are  coarse  and  distinct.  The  intercostal  spaces  become  more  and 
more  concave,  giving  an  undulatory  instead  of  simply  ribbed  character 
to  the  surface. 

In  the  nepionic  stage  this  species  has  the  character  of  neanic  or 
early  ephebic  R.  rugoides,  this  being  well  shown  in  the  young  specimens 
in  figs.  14  and  15,  pi.  IX.  Since  the  adult  characters  of  R,  rugoides 
show  a  development  in  the  direction  of  the  R,  noce  type,  1.  e,,  the  sup- 
pressing of  ribs  and  angularity  of  whorl,  it  is  evident  that  if  /?. 
angulatus  is  an  oflFshoot  from  R,  rugoides,  its  relationship  is  with  the 
more  primitive  varieties  of  that  species. 

The  gerontic  stage  of  R.  angulatus  has  been  seen  in  a  few  speci- 
mens (M.  C.  Z.  1382,  pi.  IX,  fig.  21).  These  are  large  for  the  species, 
and  the  last  whorl  reaches  up  onto  the  preceding  with  the  formation  of 
a  strong  posterior  sinus.  In  the  last  part  of  the  whorl  the  tubercles  are 
crowded  and  the  strong  asperations  have  become  subdued.  In  another 
specimen  (M.  C.  Z.  1377)  the  last  whorl  has  a  rounded  contour,  the 
angulation  having  disappeared.  The  ribs  are  round  and  extend  over 
the  entire  surface  as  in  a  mature  R.  rugoides.  The  posterior  canal  is 
deep  and  strongly  marked,  and  the  subsutural  band  is  very  prominent. 
On  the  shoulder  the  spirals  are  fine,  numerous  and  regular.  On  the 
body  they  are  coarse  and  distant. 

This  individual  is  transitional  to  R,  clavelloides,  which  is  phylo- 
gerontic. 

All  the  specimens  examined,  normal  or  accelerated,  show  two 
strong  oblique  columellar  plications.  These  are  best  seen  on  specimens 
with  broken  outer  lip,  as  they  are  only  developed  some  distance  back 
of  the  aperture.  In  gerontic  types  they  apparently  become  obsolete, 
or  at  least  are  found  only  far  back  on  the  columella. 

Localities:  Paris  (M.  C.  Z.  1384,  Baucoult,  1382,  Koninck,  1377, 
Duval)  ;  Grignon  (1381,  Agassiz,  1385,  Duval,  both  M.  C.  Z.)  ;  Mont- 
miraille  (M.  C.  Z.  1383). 

Horizon:  Middle  Eocene:  Calcaire  Gross.  (Cossmann).  Upper 
Eocene:    Sables  Moyens  (Desh.). 

RHOPALITHES   CLAVELLOIDES   sp.  nov. 
(Plate  IX,  fig.  22.) 
1837.  Fusus  angulatus  var.  Desha  yes,  Coq.  Foss.  Env.  Paris,  t.  2,  p.  521,  pi.  yy, 
figs.  4,  5. 

This  species  holds  the  same  relation  to  R.  angulatus  that  R,  noce  does 
to  R,  rugoides.  The  last  whorl  is  almost  smooth,  having  lost  its  ribs, 
which  are  only  represented  by  faint  undulations.     The  sutural  shelf 
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characteristic  of  all  the  phylogerontic  species  of  this  and  related  series 
is  well  developed,  and  the  sides  are  parallel  to  the  axis  of  the  shell. 
We  have  in  this  series  the  shelved  stage  following  immediately  upon 
the  rugosus  stage,  the  latter  being  represented  by  the  R.  angulatus 
type  of  whorl.  This  was  already  noted  by  Deshayes,  who  stated  that 
the  early  whorls  of  this  variety  were  precisely  like  those  of  R.  angulatus. 
Two  plications  occur  on  the  columella.  In  the  specimen  figured  the 
ribs  still  persist  as  undulations  but  the  spirals  are  obsolete.  In  the 
figure  given  by  Deshayes  (pi.  74,  figs.  4-5)  the  ribs  have  disappeared, 
but  the  spirals  are  still  strong!  These  specimens  .show  diflferent 
degrees  of  acceleration. 

Localities:  Paris  Basin  (M.  C.  Z.  1393)  ;  Grignon  (Desh). 

Horizon:  Eocene  (Upper?). 

RHGPALITHES   TUBERCULGIDES   sp.  nov. 
(Plate  IX,  figs.  23,  24.)     (Type  fig.  24) 

This  species  occupies  the  position  in  the  present  series  which  C 
tuberculosus  occupies  in  the  Clavilithes  series.  From  five  to  six 
whorls  have  the  characters  of  R,  rugoides,  having  all  the  features 
found  in  that  species.  These  are  followed  by  one  or  more  whorls 
which  are  free  from  ribs,  and  only  faintly  marked  by  spirals,  these 
gradually  becoming  obsolete.  These  whorls  are  rounded  in  outline 
and  furnished  with  a  well-developed  sutural  shelf  which  slopes  gently 
outward  as  in  the  majority  of  species  of  Clavilithes,  In  the  specimen, 
fig.  23,  which  is  somewhat  more  accelerated  than  the  type,  this  shelf 
appears  while  the  shell  is  still  ribbed,  thus  paralleling  some  of  the  more 
highly  accelerated  species  of  Claznlithcs.  The  posterior  canal  is 
strongly  developed,  and  a  pseudo-umbilication  is  produced  by  the  sepa- 
ration of  the  inner  lip  from  the  columella. 

Two  young  specimens  of  this  series  are  in  the  sub  tuberculosus 
stage  (pi.  IX,  figs.  18,  19).  The  first  of  these  is  only  a  step  more  ad- 
vanced than  the  specimen  of  R.  rugoides  figured  on  plate  IX,  fig.  12, 
in  which  the  last  whorl  shows  a  subduing  of  ribs  and  spirals  and  a 
general  rounding  of  the  contours.  In  fig.  18  the  ribs  have  entirely 
disappeared  but  the  spirals  remain.  The  sutural  shelf  is  moderately 
developed  and  the  columella  is  doubly  plicate.  The  other  specimen 
(fig.  19)  is  somewhat  more  accelerated,  the  rugosus  stage  is  shorter 
and  the  subtuberculosus  stage  is  more  strongly  developed,  occupying 
a  complete  volution.  Two  coluniellar  plications  occur.  It  is,  of 
course,  impossible  to  state  whether  these  are  the  young  of  R,  tuber- 
culoides  or  of  a  form  in  which  a  parisiensis  stage  succeeds  the  tuber- 
culosus stage,  i,  e.,  R.  nocc. 

A  specimen  from  Ully,  St.  Georges  (Acad.  Sci.  8026),  shows  the 
characters  of  R,  tuberculoides.      The  last  whorl  is  rounded,  without 
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ribs  but  with  a  shelf  and  a  slight  depression  or  concavity  below  this. 
The  spirals  are  strong.  The  penultimate  whorl  is  similar,  but  without 
the  shelf.  Four  distinct  plications  are  seen  far  back  on  the  columella. 
The  subsutural  band  is  prominent. 

Another  specimen  from  Fames  in  the  same  collection  (6897)  is 
quite  remarkable,  in  that  it  retains  its  ribs  even  onto  the  final  whorl. 
The  last  of  the  ribbed  whorls  have  a  well-developed  sutural  shelf. 
The  spirals  also  remain  strong.  This  is  a  case  of  partial  acceleration 
in  which  some  of  the  features  which  normally  should  have  disappeared 
are  still  present. 

Localities:  Faris  Basin  (M.  C.  Z.  1397,  27784,  27774,  1390,  27728, 
type)  ;  Ully,  St.  Georges  (Acad.  Sci.  8026) ;  Fames  (M.  C.  Z.  27788, 
Acad.  Sci.  6897)  ;  Chaussy  (Amer.  Mus.). 

H orison:  Middle  Eocene. 

RHOPALITHES   NOiE  (Chemniti). 

(Plate  XVI,  figs.  1-8.) 

1795.  Murex  noce  Chemnitz,  Conch.  Cabin.,  vol.  XI,  p.  296,  pi.  212,  figs.  2096,  2097. 
1803.  Fusus  nooe  Lamarck,  Ann.  du  Museum,  t.  II,  p.  317. 
1815.  Fusus  no(B  Lamarck,  Tab.  Encycl.  Meth.,  pi.  425,  fig.  5. 

1823.  Fusus  noes  Lamarck,  Rec.  de  Planches  des  Coq.  Foss.  Env.  Paris,  pi.  IV, 
figs.  I,  2. 

1824.  Fusus  no<£  Deshayes,  Coq.  Foss.  Env.  Paris,  T.  II,  p.  528,  pi.  75,  figs.  8,  9, 

12,  13. 
1866.  Fusus  no<£  Deshayes,  Anim.  sans  Vert.,  p.  257. 
1889.  Clavilithes  noce  Cossmann,  Cat.  Coq.  Foss.  Env.  Paris,  p.  174. 
See  also: 
1896.  Fusus  (Clavella)  nocc  var.  orangustatus  Grbgorio,  Ann.  de  Geol.  et  de  Pal., 

Liv.  21,  p.  45,  pi.  4,  fig.  14  a-c. 

This  species  is  the  parallel  of  Clavilithes  subscalaris.  It  always 
possesses  a  rugoides  stage,  the  young  being  indistinguishable  from 
R.  rugoides.  This  stage  varies  in  the  number  of  whorls  which  it 
possesses,  these  being  fewer  in  the  more  accelerated  individuals.  There 
is  also  some  variation  in  the  strength  of  the  ribs  and  the  angularity 
of  the  periphery  of  the  whorls  which  is  often  accentuated  by  the 
strengthening  of  the  peripheral  spirals  and  the  concomitant  retention 
of  the  shoulder  striae.  The  strong  development  in  accelerated  indi- 
viduals of  the  subsutural  band  gives  the  shoulder  a  concave  appearance 
which  further  accentuates  the  angularity  of  the  periphery.  These 
variations  are  of  the  same  character  as  those  found  in  R,  rugoides. 

One  of  the  characteristic  features  of  R,  noce  is  the  persistence  of 
the  spirals  on  the  body-whorl  after  the  acquisition  of  the  adult  char- 
acteristics. On  the  whorl  itself  they  are  somewhat  subdued,  but  on 
the  spindle  they  are  as  a  rule  very  strong. 

The  specimens  illustrated  on  plate  XVI  show  some  of  the  chief 
varieties  of  this   very   variable   species.      These  varieties   owe   their 
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origin  to  differential  acceleration,  and  they  present  parallels  to  the 
varieties  of  C.  subscalaris.  Fig.  i  has  a  well-marked  tuberctiloides 
stage  with  rounded  ribless  whorls  which  are  strongly  spiralled  and 
have  a  pronounced  sutural  shelf.  This  stage  passes  into  the  true 
no<£  stage  wath  cylindrical  whorl,  strong  slightly  outward  sloping 
shelf,  subdued  spirals,  and  an  elongated  pyriform  aperture  with 
a  pronounced  square  posterior  canal.  The  rugoidcs  stage  occupies 
about  four  or  five  whorls,  the  last  of  these  with  faint  broad  ribs  and 
a  strong  subsutural  band.  The  columellar  plications  are  scarcely 
visible,  owing  to  the  fact  that  they  occur  far  back  on  the  columella. 
They  may  be  seen,  however,  in  broken  specimens. 

Fig.  2  shows  a  more  accelerated  individual  in  which  the  tuber- 
culoides  stage  is  almost  wholly  crowded  out.  The  ribbed  spire 
(rugoidcs  stage)  is  long,  occupying  about  six  whorls.  With  the  dis- 
appearance of  the  ribs  the  cylindrical  form  is  assumed,  the  shelf  passing 
into  the  nocr  stage.  On  this  the  shelf  slopes  strongly  outward.  The 
columellar  plications  are  faintly  visible. 

Fig.  3  shows  a  young  specimen  which  has  barely  passed  beyond  the 
rugoidcs  stage.  This  latter  is  of  very  short  duration  and  strongly 
spiralled.  The  shelf  just  appears  on  the  last  ribbed  whorl,  there  being 
nearly  a  complete  volution  of  that  type.  The  tubcrculoides  stage  is 
well  developed.  The  two  columellar  plications  are  well  shown  as  the 
lip  is  slightly  broken.  It  appears,  furthermore,  to  be  characteristic 
that  the  columellar  plications  are  nearer  the  lip  in  the  young  and  the 
primitive  species  than  in  the  adult  or  the  accelerated  species. 

In  fig.  4  the  shelf  does  not  appear  until  after  the  ribs  have  dis- 
appeared, thus  producing  a  short  stage  comparable  to  the  sttbtuber- 
culosus  stage  of  the  Clatnlithcs  series.  This  indicates  that  this  indi- 
vidual is  less  accelerated  than  the  majority  of  shells  of  this  species. 

A  somewhat  similar  condition  is  shown  in  fig.  6  and  to  a  very  slight 
extent  in  fig.  8.  In  the  latter  individual  the  tubcrculoides  stage  next 
succeeding  is  very  short,  being  almost  crowded  out  and  replaced  by 
the  nocB  stage.  In  the  last  whorls  of  this  stage  a  rather  pronounced 
projecting  rim  occurs  which  recalls  the  characteristics  of  Clavilithes 
scalaris  to  the  more  primitive  specimens  of  which  this  is  a  parallel.  It 
also  forms  a  transition  to  R,  japcti,  the  terminal  member  of  this  series. 

Fig.  7  shows  considerable  acceleration  in  that  the  sutural  shelf 
occurs  in  the  last  two  ribbed  whorls.  Indications  of  the  presence  of 
the  two  columellar  plications  have  been  obtained  in  all  the  specimens 
illustrated  except  figs.  7  and  8.  The  first  of  these  is  a  very  old  indi- 
vidual, and  although  the  lip  is  broken  the  plications  appear  to  be  so 
far  back  as  not  to  be  visible. 

In  senescent  individuals  the  inner  lip  is  separated  from  the  columella 
and  an  umbilication  is  produced.  In  specimens  where  the  outer  lip 
is  broken  away  sufficiently,  the  columellar  plications  will  show,  even 
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in  extremely  old  individuals.  In  some  highly  accelerated  types  the 
tuberculoides  stage  is  dropped  out,  the  nos  following  directly  upon  the 
rugoides  stage,  the  shelf  often  appearing  in  the  latter  stage. 

Localities:  Paris  Basin,  numerous  localities,  including  Chamery 
Grignon,  Montreville,  etc,  (M.  C.  Z,  lioi,  1103,  1104,  1106,  1112,  1131, 
1396,  27726,  27727,  27789-27791) ;  Ronca  (De  Gregorio) ;  Grancona, 
Italy  (Oppenheim)  ;  "  Eocaen  von  Nizza  und  Ungarn  "  (Oppenheim), 
Horizon:  Eocene,  Calcaire  Grossier,  chiefly  middle.  Erratic  in 
Sables  Moyens,  Upper  Eocene  (Deshayes). 

In  the  collection  of  the  American  Museum  (Zit.  847)  are  several 
specimens  from  Chaussy,  France,  which  in  ornamentation  have  never 
passed  beyond  the  rugosns  stage.  The  ribs  persist  to  the  end  Jhough 
the  specimens  are  large.  The  last  whorl  has  a  shelf.  The  specimens 
resemble  R.  claveUoides  of  the  angulatus  branch  (pi.  IX,  fig.  22) 
though  they  belong  to  the  R.  noa  series.  In  all  specimens  the  two 
plications  on  the  columella  are  shown.  In  somewhat  more  advanced 
specimens  ribless  whorls  succeed. 

This  is  a  case  of  retardation  in  development,  the  primitive  stage 
being  retained  long  (t.  e.,  the  ribs),  so  that  the  shelf  appears  before 
the  ribs  are  lost.  It  is  not  a  primitve  form  but  a  retarded  advanced 
form. 

BHOPALITHES  JAPETI  (Tonrnonei). 
1873-  Fusus  japeti  Tournouer,  Bull.  Geol.  Soc.  France,  2d  sen,  T.  29,  p.  501,  tab 

VI,  fig.  7- 
1897.  Fusus  japeti  Tournouer,  Vinassa  di  Regny.    PalKontographics  Italica,  III, 

p.  193,  tav.  20,  fig.  36  a,  b. 
igoi.  Fnius  japeti  Tournouer,  Oppenheim  Palxontographica,  vol.  47,  p.  316,  tal 
XXI,  fig.  17.     (See  fig.  21.) 
This  is  the  terminal  species  of  this  series, 
holding   the    same   relations   to   the   preceding 
species   that    Clavilithcs   scalaris   holds   to   the 
other  members  of  that  series   from  the  Paris 
Basin.     The  best  figure  is  that  given  by  Oppen- 
heim, which  is  here  reproduced. 

The  nepionic  whorls  are  round,  with  broad 
rounded  ribs  separated  by  less  than  their  width. 
A  narrow  but  strongly  marked  subsutural  band 
occurs  as  in  R.  now.  The  spirals  are  strong 
and  numerous  and  appear  to  be  all  of  the  same 
size. 

The  ephebic  whorls  are  smooth  or  but  faintly 
marked  by  the  spirals,  except  on  the  spindle 

where  the'spirals  are  strong.     The  shelf  is  very    '"^"^  slightly  reduced, 
pronounced   and   below    it   is   a   strong   groove     ^^"^^  Oppenheim.) 
or  spiral  depression.     The  margins  of  the  shelf  are  turned  upwards 
like  the  rim  of  a  saucer.     The  long  persistence  of  the  rugoides  whorls, 
shows  that  the  species  is  terminal  only  to  a  retarded  branch  of  the  series. 


Fio.  21,     Rhopalithei 
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Oppenheim  says  of  this  species:  **Die  Form  steht  in  der  Mitte 
zwischen  CI,  Nocc  einer,  und  CI.  longerons  Sol.  (=Cl.  scalaris  Lam., 
Cossmann,  Cat.  IV,  p.  172)  anderseits;  von  der  ersten  Art  besitzt  sie 
die  etwas  schwacheren  aber  immer  noch  hervor  tretenden  Spiralen, 
von  der  letzten  den  rampenartigen  Kiel  an  den  letzten  Windungen." 

Toumouer's  figure  shows  a  less  pronounced  type.  The  spirals 
are  stronger  but  the  shelf  is  less  projecting.  The  spiral  depression 
below  the  shelf  exists,  however,  and  the  preephebic  stages  are  no^F-Iike. 

This  is  an  important  and  common  species  in  the  fauna  of  the 
"Blaue  Margel"  near  Pau  on  the  borders  of  the  Pyrennees — 
degli  Orti,  Val  Orcagna,  Castelcies,  Onigo)  Northern  Italy  (Oppen- 
heim). 

COSMOLITHES  gen.  nov. 

The  species  of  this  genus  are  fusoid  shells  with  ribbed  and  spirally 
striate  whorls  which  in  some  species  become  smooth  toward  the  end. 
The  protocpnch  is  depressed  and  naticoid,  consisting  of  about  one 
and  one  half  volutions.  The  greater  portion  is  smooth,  but  toward 
the  end  are  a  number  of  fine,  smooth  and  uniform,  vertical  riblets. 
A  moderate  varix  marks  the  end  of  the  protoconch.  Columella  plaited 
with  one  prominent  plait,  and  in  some  specimens  with  an  additional 
fainter  one. 

This  genus  differs  from  Rhopalithes  in  its  depressed  naticoid  proto- 
conch, with  numerous  riblets,  and  in  its  single  strong  plication.  The 
differences  are  constant  and  important.  These  features  indicate  some 
relation  to  Fasciolaria. 

Genotype:  Fusus  nniplicatus  Lamarck. 

COSMOLITHES   UNIPLICATUS    (Lamarck). 

(Plate  IX,  figs.  13,  20;    Plate  XIII,  figs.  1-3.) 
(Figures  22  and  23.) 

1803.  Fusus  uniplicatus  Lamarck,  Ann.  du  Mus.,  T.  II,  p.  385. 

1823.  Fusus  uniplicatus  Lamarck,  Recciiil  Planch.  Coq.  Foss.  Env.  Paris,  pi.  4, 
figs.  3  a,  b.     (Ann  du  Mus.,  pi.  6,  fig.  3  a,  b.) 

1824.  Fusus  uniplicatus  Deshayes,  Coq.  Foss.  Env.  Paris,  p.  536. 

The  protoconch  of  this  species  consists  of  one  and  one  half  volu- 
tions, is  depressed,  naticoid,  the  apex  minute,  but  gradually  enlarging 
throughout.  The  last  portion  of  the  protoconch  is  strongly  ribbed, 
with  close-set  smooth  vertical  ribs.  Toward  the  end  faint  spirals  in 
the  form  of  crenulations  appear  between  the  ribs  but  do  not  cross 
them. 

The  conch  begins  abruptly  with  strong  revolving  spirals,  and 
rather  indefinite  rib-like  folds  or  undulations.  These  are  far  apart, 
but  in  the  later  whorls  they  become  more  prominent  and  defined. 
During  the  nepionic  stage  they  are  uniform  from  suture  to  suture,  but 
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Fig.  22.  Cosmo- 
lithes  uniplicatus.  The 
protoconch.  (M.  C. 
Z.   1 127.) 


in  the  neanic  and  ephebic  stages  they  are  strong  and  stout  in  the 

middle,  and  fade  toward  the  sutures.     From  the 

fact  that  about  half  of  each  whorl  is  covered  by 

the  succeeding  whorl  the  ribs  appear  to  be  strong 

just  above  the  suture  and  fade  toward  the  upper 

portion  of  the  whorl. 

Intercalated  spirals  appear  in  the  second  or 
third  volution  of  the  conch.  The  columella  is 
furnished  with  one  strong  and  one  weak  plica- 
tion. 

This  is  the  rugosus  type  of  the  present  genetic  series.  It  is  char- 
acterized by  the  strong  sharp  spirals,  which  are  like  those  of  Clavilithes 
rugosus  and  the  other  **rugosus  types"  of  the  various  genetic  series 
studied.  The  spirals  are  crowded  and  weak  on  the  shoulder,  but 
strong  and  well  spaced  on  the  body  of  the  whorl.  The  whorls  em- 
brace to  near  the  middle,  the  shells  thus  assum- 
ing a  short  depressed  spire.  The  aperture  passes 
gradually  into  the  canal,  without  the  sudden  con- 
striction seen  in  Clavilithes  rugosus. 

The  erection  of  the  protoconch  and  the 
strengthening  of  the  weak  upper  columellar  pli- 
cation produces  Rhopalithes.  In  this  connection 
a  specimen  of  R,  rugoides  in  the  collection  of  the 
Philadelphia  Academy  is  of  interest  (see  above, 
p.  136),  showing  a  more  intimate  relation  be- 
tween the  two  types. 
A  plicated  columella  appears  to  indicate  a  more  specialized  develop- 
ment than  a  non-plicate  one.  This  is  indicated  by  the  fact  that  in  the 
young  the  plications  are  often  weak,  and  where  two  plications  exist  in 
the  adult,  the  young  sometimes  show  only  a  faint  development  of  one, 
while  the  other  is  strong.  From  this  it  seems  not  unlikely  that 
Rhopalithes  is  descended  from  Cosmolithes,  and  that  the  latter  came 
from  some  Fasciolarian  ancestor. 

Localities:  Grignon  (M.  C.  Z.  1127)  ;  Paris  (M.  C.  Z.  1133,  27770, 
27782), 

Horizon:  Eocene. 

COSMOLITHES   SUBUNIPLICATUS   sp.  nov. 

(Plate  XIII,  figs.  4-7.) 
(Compare  F.  uniplicatus  Deshayes,  Coq.  Env.  Paris,  t.  2,  pi.  94  bis,  figs.  1-2.) 
This  species  appears  to  be  a  derivative  of  C.  uniplicatus,  differing 
from  that  species  chiefly  in  the  more  pronounced  characters  of  the  ribs 
which  have  more  the  form  of  strong  undulations,  but  are  more  faintly 
marked  by  spirals.  The  upper  weak  columellar  plication  character- 
istic of  the  preceding  species  is  also  seen  in  some  specimens  of  this 


Fig.  23.  Cosmo- 
lithes  iiniplicatus.  An- 
other view  of  the  pro- 
toconch and  young 
shell  stages.  (M.  C. 
Z.  1127.) 
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species,  though  in  others  only  one  strong  columellar  plication  occurs. 
A  posterior  canal  is  developed  on  the  aperture.  Intercalated  spirals 
appear  in  the  early  volutions  of  the  conch.  In  some  specimens  inter- 
calation is  triplicate  on  the  body  whorl.  This  species  is  readily  dis- 
tinguished from  the  preceding  by  the  fainter  spirals  and  the  undu- 
latory  character  of  the  ribs. 

Locality:  Paris  Basin  (M.  C.  Z.  1134,  1130,  1129,  1128,  1132?, 
27773)  (Acad.  Sci.  8035,  Cossmann)  ;  Grignon  (M.  C.  Z.  27772). 

Horizon:  Middle  Eocene,  Calc.  Grossier. 

CGSMGLITHES   LAVIGATUS  (Gmelin). 

(Plate  XIII,  figs.  8,  9,  11.) 

1788.  Murex.  icevigatus  Gmelin,  Linn.  Syst.  Natura,  Ed.  13,  t  6,  p.  3555,  no.  iii. 
1824.  Fusus  lavigatus  Deshayes,  Coq.  Foss.  Env.  Paris,  p.  531,  pi.  70,  figs.  14,  15. 
1889.  Clavilithes  l(evigatus  Cossmann,  Cat.  Coq.  Foss.  Env.  Paris,  p.  175. 

This  species  is  closely  related  to  the  two  preceding  ones,  from 
which  it  is  distinguished  mainly  by  the  final  smooth  whorls.  The 
protoconch  and  nepionic  stage  are  as  in  the  preceding  species.  The 
ribs  are  variously  developed  in  the  neanic  stage,  though  they  are  seldom 
as  strong  as  are  those  of  the  preceding  species.  In  the  ephebic 
whorls  the  ribs  become  obsolete.  The  spire  is  shorter  and  the  aperture 
longer  than  in  the  preceding  species.  Lines  of  growth,  crowded  and 
lamellose,  occur  on  the  last  portion  of  the  body  whorl,  which  is  globose. 
The  sutures  are  but  slightly  impressed,  giving  an  almost  uninter- 
rupted slope  to  the  spire.  On  the  body  whorl  the  spirals  as  well  as 
the  ribs  are  obsolete.     Columella  with  a  strong  and  a  faint  plication. 

Localities:  (?)  (M.  C.  Z.  1122)  ;  Parnes  (M.  C.  Z.  1121,  1123, 
1 126)  ;  Grignon  (M.  C.  Z.  27771). 

Horizon:  Eocene,  Calcaire  Grosiere. 

The  relations  of  the  preceding  species  may  be  expressed  thus: 

Rhopalithes  japeti. 

R,  no^,  R.  clavelloides, 

'        -   -     -  I 

R,  tuberculoid es.  \ 

I  I 


I  C.  Icn/igatus. 

1  I 

I  C.  suhuniplicatus. 

R.  rugoides. R.  angulatus,  Cosmolithes  uniplicatus. 


I    1 


Fusus  sp.  (f) 
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GEOGRAPHICAL  DISTRIBUTION. 

All  the  evidence  so  far  obtained  points  to  Western  Europe  as  the 
place  where  the  genus  Fusus  originated.  The  most  primitive  species 
of  the  genus  yet  found  (F.  porrectus)  is  from  the  Eocene  beds  of 
southwestern  England.*  The  related  French  species  (F.  aciculatus) 
is,  according  to  all  appearances,  a  local  modification  of  the  primitive 
British  species  from  which  it  has  descended.  As  has  been  shown, 
the  other  so-called  French  Fusi  probably  all  belong  to  distinct  genera, 
as  do  also  the  species  from  the  American  Eocene  beds  generally  re- 
ferred to  this  genus.  F,  unicarinatus  from  France  is  probably  not  a 
true  Fusus,  but  may  belong  to  the  genus  Falsifusus,  In  no  other 
Eocene  formations  have  true  species  of  Fusus  been  found,  so  far  as  I 
have  been  able  to  ascertain.  Thus  we  are  forced  to  regard  the  British 
Eocene  seas  as  the  ancestral  home  of  the  genus. 

We  have  no  certain  knowledge  of  true  species  of  Fusus  in  forma- 
tions older  than  the  Tertiary.  Many  Cretacic  species  have  been 
referred  to  Fusus,  but  for  the  most  part  it  is  readily  seen  that  these 
belong  to  other  genera.  There  are,  however,  a  few  forms  which  need 
more  careful  study  to  determine  whether  or  not  they  are  to  be  con- 
sidered as  true  Fusi.  Kaunhowen  described  several  species  from  the 
Upper  (Maestrichtien)  Chalk  of  Prussia  (Gast.  Maest.  Kreide,  pp. 
81-83,  pi.  9,  figs.  9-1  la;  pi.  10,  figs.  1-8)  which,  as  far  as  the  form 
is  concerned,  might  well  be  considered  true  Fusi.  This  is  particularly 
true  of  F.  bicinctus  Kaunh.  Kaunhowen  compares  this  species  with 
Fusus  (Rhopalithes)  angulatus  Lamarck,  but  this  is  probably  merely 
a  superficial  resemblance.  Falsifusus  (?)  serratus  and  F,  {?)  unicari- 
natus appear  to  be  much  more  nearly  related  to  Kaunhowen's  species, 
and  it  is  not  improbable  that  these  three  species  may  prove  congeneric. 
Of  the  other  species  described  by  Kaunhowen,  F.  pliciferus  Binkhorst, 
F.  kunrcedensis  Kaunh.  and  F.  planus  Kaunh.  deserve  to  be  consid- 
ered as  possible  ancestral  types  of  Fusus.  This  is  suggested  by  the 
simplicity  of  the  whorls,  particularly  in  the  first  of  these,  and  the  uni- 
form character  of  the  ribs,  which  recalls  that  of  the  young  Fusus, 
The  character  of  the  apical  whorls  is,  however,  unknown. 

We  have  at  present  too  little  information  to  enable  us  to  trace  the 
migrations  of  Fusus  in  time  immediately  succeeding  the  Eocene.  The 
Oligocene  species  known  from  North  Germany,  if  true  Fusi,  are  the 
only  European  Oligocene  species  so  far  determined. 

Miocene  species  of  Fusus  are  known  in  Europe  from  the  Vienna 
Basin.  Strangely  enough  the  species  of  this  district,  judging 
from    the    descriptions    and    illustrations — and    the    few    specimens 

♦  Cossmann  cites  this  species  from  "  la  Loire  inf6rieure "  (Ess.  de  Paleocon- 
chologie  Comparee,  T.  IV,  p.  4. 
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available — are  like  those  of  the  sub-apennine  formation  of  Italy, 
which  is  considered  typical  Pliocene.  F.  rostratus,  F,  bredts,  F, 
semmigosns  and  F,  longirostris  were,  if  anything,  more  advanced 
in  the  Miocene  of  the  Vienna  basin  than  they  were  in  the  Pliocene 
(?)  of  Italy.  The  similarity  of  development  of  the  species  indicates 
a  connection  between  the  Mediterranean  and  the  Vienna  basin  during 
the  Mediterranean  stage  and  would  also  suggest  that  the  deposits,  in 
which  they  are  found  are  of  the  same  age  in  both  regions.  In  the 
Pliocene  of  Italy  the  genus  Fustis  is  well  represented  by  two  series, 
the  F,  rostratus  series  and  the  F.  longirostris  series.  The  former  con- 
tinued to  the  present  time,  characterizing  the  Mediterranean  province 
of  to-day.  The  F,  longirostris  series  appears  to  have  ended  in  one 
direction  in  such  fonns  as  F.  castellarquatensis,  and  in  others,  in  F, 
incequicostatus  and  F.  ctruscus,  both  of  which  probably  represent 
terminal  members  of  lateral  branches.  The  two  series  were  un- 
doubtedly closely  related,  but  their  relation  to  the  Eocene  species  is 
not  so  clear.  It  is  extremely  probable  that  there  are  as  yet  undiscov- 
ered connecting  series,  which  flourished  during  Oligocene  and  Miocene 
times  in  a  still  unknown  area. 

If  the  progress  of  the  Fusi  in  the  Post  Eocene  of  Europe  is  ob- 
scure, it  is  less  so  in  the  corresponding  American  formations.  In 
the  Miocene  (or  possibly  Oligocene)  of  the  West  Indian  region,  we 
have  good  species  which  are  not  so  far  removed  from  the  Eocene 
ancestors.  These  are  F.  henekcni  and  F.  haitensis  from  Jamaica 
and  San  Domingo,  the  former  a  moderately  primitive  type,  the  latter 
more  specialized,  and  representing  a  distinct  branch.  These  are  the 
earliest  known  species  of  the  F.  colus  series,  and  they  are  very  closely 
related  to  the  Eocene  species  of  Western  Europe,  though  mostly  grow- 
ing to  a  much  larger  size.  F.  eucosmius,  the  modem  offspring  of 
these  Miocene  species,  still  lingers  in  the  east  American  waters,  having 
been  dredged  off  Key  West.  Its  nearest  relatives,  however,  among 
the  modern  fauna,  i.  e.,  F.  turriculus,  F.  chinensis  and  F.  reeveanus,  are 
far  removed  from  it  geographically,  occurring,  so  far  as  known,  only 
in  the  China  Sea  region.  The  other  members  of  the  colus  series  are, 
however,  distributed  throughout  the  Indo-Pacific  province.  The 
easternmost  recorded  locality  in  the  Pacific  is  Tongatabue  in  the  Tonga 
or  Friendly  Island  group  about  longitude  175°  west  of  Greenwich, 
where  F.  toreumus  has  been  found.  Cyrtulus  serotinus,  however, 
the  phylogerontic  terminal  of  the  F.  colus  series,  has  been  recorded 
from  Nukahiva  in  the  Marquisas  group,  longitude  about  140°  west 
of  Greenwich.  The  easternmost  locality  recorded  for  species  of  this 
series  is  Mauritius  in  the  Indian  Ocean,  specimens  of  F.  toreumus  and 
F.  longicaudus  having  been  labelled  as  coming  from  the  waters  near 
that  island. 
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From  the  data  at  present  available  it  seems'  m6»t  probable  that 
Ftisus  migrated  westward  across  the  Atlantic  in  early  Tertiary  times, 
and  that  it  crossed  the  isthmus  of  Panama,  during  Miocene  or 
Pliocene  times,  when  that  land  body  was  submerged,  and  then,  crossing 
the  Pacific,  established  itself  in  the  Indo-Paeific  province,  where  it 
flourishes  to-day.  Thus  the  most  typical  Fusi,  i.  e.,  the  species  of 
the  colus  series,  appear  to  have  migrated  nearly  around  the  world. 
It  might  of  course  be  argued  that  the  species  of  this  series  might 
have  migrated  eastward  as  far  as  the  Indo-Pacific  province,  and  that 
the  Miocene  and  Pliocene  members  of  the  series  are  still  awaiting 
discovery  in  Europe  and  Asia.  This  would  leave  the  American  species 
unaccounted  for,  since  the  hypothesis  of  a  migration  across  the  Pacific, 
in  opposition  to  the  prevailing  currents,  is  hardly  tenable.  If  it  is 
assumed  that  migration  occurred  both  eastward  and  westward,  the 
very  close  similarity  between  the  American  F,  eucosmius  and  the 
Chinese  F.  toreumus,  which  amounts  almost  to  identity,  is  to  be  ac- 
counted for  on  a  hypothesis  other  than  immediate  genetic  relation. 
To  sum  up  then,  it  seems  most  likely  that  the  species  of  the  Fusus 
colus  series  originated  in  the  Eocene  of  Western  Europe,  and  migrated 
westward  during  Tertiary  times,  until  they  have  all  but  belted  the 
globe,  though  their  resting  places  were  only  at  widely  separated  stages, 
where  favorable  conditions  allowed  development. 

Turning  now  to  the  other  series  of  Fusus,  we  find  even  more  diffi- 
cult problems  indicated  in  their  distribution.  The  F,  tuberculatus 
series  belongs  wholly  to  the  modern  fauna,  and  is  clearly  derived  from 
the  F,  colus  series,  probably  through  F.  toreumus,  F.  tuberculatus  is 
at  home  in  the  Indo-Pacific  province,  occurring  on  the  east  African 
coast  and  islands  in  the  Red  Sea,  and  on  the  Australian  coast  (Queens- 
land). The  northernmost  branch  of  this  series  is  at  home  in  the 
Japan  seas,  this  branch  comprising  F.  nodosoplicatus  and  variety, 
and  F.  perplexus  and  varieties.  From  this  latter  series  seems  to  have 
developed  the  Philippine  Island  representative  of  this  group,  F. 
distans.  The  occurrence  of  this  latter  species  together  with  its  de- 
scendant, F.  closter,  in  the  West  Indian  waters  (Isle  of  Margarita) 
is  a  most  perplexing  circumstance.  Is  it  possible  that  this  species 
migrated  around  the  Cape  of  Good  Hope,  up  the  west  coast  of  Africa, 
and  thence  across  the  Atlantic  to  the  West  Indies  ?  Or  can  we  accept 
the  much  more  improbable  idea  that  the  species  migrated  eastward, 
across  the  Pacific,  and  the  submerged  isthmus  to  its  present  location? 
The  very  slight  differences  between  the  West  Indian  and  Philippine 
representatives  of  the  species  (F.  distans)  suggests  that  migration 
took  place  in  the  modem  period,  and  one  or  the  other  of  these  paths 
must  have  been  chosen  unless  we  can  accept  the  very  improbable 
hypothesis  of  an  independent  origin  of  the  species  in  the  two  waters. 
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The  diacoyery  of  dns  species  on  die  east  African  coast  wooM  go  iar 
to  settle  this  question  in  taTor  of  the  westward  migration  of  the  spedes. 
As  will  be  shown  later,  there  seems  to  be  fittle  donbt  that  members  of 
another  series  iF.  australis  series)  of  somewhat  doselj  rdated  Fosi 
have  migrated  along  this  path. 

.Another  branch  of  this  series,  that  of  the  large  and  beantifo!  F. 
longissimus,  became  wid^y  distributed  throughout  the  Tnrfiaw  ocem 
and  the  P^udtic  Island  grotxps.  The  most  specialized  member  of  this 
branch,  F.  undatus,  ranges  from  Cevlon  on  the  west  to  Tahiti  on  die 
east,  a  range  covering  about  150  degrees  of  longitude,  or  more  than 
one  third  the  circumference  of  the  globe. 

From  this  same  stock  also  originated  the  series  of  heavy  or  compact 
Fusi  of  which  f .  beckii,  F.  laticostatus  2nd  F.  nicobaricus  are  typicaL 
The  first  of  these  is  a  rare  form,  having  been  recorded  from  die 
Philippines  only.  Both  F.  nicobaricus  and  F.  laticostatus  are  con- 
fined to  the  Indo-Padfic  region,  not  having  been  recorded  from  west 
of  Ceylon,  or  north  and  cast  of  Liu  Kiu  (Loo  Choo)  off  the  south  coast 
of  Japan. 

The  members  of  the  f .  australis  series  have  to  all  appearances  de- 
%t,ei\Ati\  from  some  member  of  the  F.  tuberculatus  series,  probably 
/'.  diUans,  F.  marmoratus  seems  to  be  a  direct  descendant  of  F. 
auUralis  and  both  occupy  about  the  same  territory.  They  are  diiefiy 
at  \\f>rr\e.  off  the  Australian  coast,  though  they  are  more  widely  dis- 
tribute^! in  fndo-Pacific  waters.  A  well-marked  varietv  of  F.  mar- 
moratus  characterizes  the  Red  Sea,  but  is  not  confined  to  it.  This  has 
prn\i>}th\y  j^iven  rise  to  the  variable  but  characteristic  F.  polygonaides 
fff  thf.  Red  Sea,  a  species  which  has  also  been  recorded  from  the  East 
fndie^, 

(  ]o^]y  related  to  the  Red  Sea  variety  of  F.  marmoratus  is  F. 
hraulienn^,  the  American  representative  of  this  series.  This  has 
\9**n\  f'/tirKJ  ()ff  the  Brazilian  coast,  occurring  as  far  south  as  Cape  Frio, 
vuttp  than  twenty-one  degrees  south  of  the  equator.  It  is  also  re- 
r/;fde/|  fr^/rn  the  Florida  coast,  and  specimens  doubtfully  labelled  as 
r-'/rnin^  from  Stu-z  have  been  identified  with  it.  The  migrations  of 
i\m  «i|;#rir«*,  (,r  its  immediate  ancestor,  seem  to  have  been  around  the 
(Jape  of  ( lift  A  Hr;|ic,  and  thence  across  the  Atlantic.  This  may  have 
l>rrn  ftifnnltanrfjiis  with  the  migration  of  F.  disfans. 

Dm  firinj^H  us  to  the  exclusively  American  F.  dupetit-thouarsit 
and  its  vari<Mi<i  modifications.  This  species,  at  home  only  on  the  west 
r/iant  of  AiiHTJca,  sreins  to  have  no  immediate  known  Tertiary  relative, 
tinlcAA  /'.  f^ahhi  be  ronsidcred  such.  Its  nearest  living  relative  among 
the  AHJalic  faunas  is  /*'.  novcehollandicB  from  Australia  and  Tasmania. 
The  occurrence  of  F\  dupciit'ihouarsii  on  the  west  coast  of  America 
*Uggciits  that  its  ancestors  reached  that  coast  during  the  Miocene  sub- 
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mergence  of  the  isthmus,  and  that  we  may  therefore  look  for  Miocene  or 
earlier  Tertiary  ancestors  of  this  species  in  the  deposits  of  that  age 
in  tropical  America.  F.  gabbi,  though  suggestive,  is  not  conclusive, 
as  the  early  stages  of  this  species  are  unknown,  and  hence  its  relation- 
ship undetermined.  F.  dupetit'thouarsii  var.  nodosus  is  the  most 
primitive  representative  of  this  series  and  from  it  all  the  other  varieties 
were  derived,  as  has  been  shown.  F.  ambustus,  a  west  coast  species, 
appears  to  be  a  lateral  descendant  from  F.  dupetit-thouarsii  nodosus. 
Var.  irregularis  and  F.  meyeri,  clearly  derived  from  the  more  advanced 
members  of  the  regular  series  of  F.  dupetit-thouarsii,  are  probably 
also  west  coast  shells,  though  in  collections  the  former  has  been  labeled 
as  coming  from  the  East  Indies.  Considerable  doubt  is  to  be  en- 
tertained as  to  the  correctness  of  this  locality,  as  the  specimens  were 
identified  with  F.  longirostris,  which  it  at  home  in  the  East  Indian 
waters,  and  the  habitat  of  which,  together  with  its  name,  appears  to 
have  been  arbitrarily  applied  to  the  specimens  under  discussion. 

Having  now  traced  the  distributions  of  Fusus  as  far  as  the  species 
have  been  studied,  we  may  next  inquire  as  to  the  probable  method 
of  migration  of  these  organisms.  Was  it  accomplished  along  a  former 
continental  platform,  or  was  it  across  an  Atlantic  and  Pacific  like  that 
of  the  present  day?  From  what  is  known  of  the  habitat  of  Fusus 
and  its  congeners,  migration  across  the  oceans  on  the  present  ocean 
bottom  is  out  of  the  question,  for  all  modern  species  occur  only  within 
moderate  depths,  being  at  home  only  in  the  littoral  district* 

It  is  furthermore  impossible,  that  migration  should  have  taken 
place  either  along  a  north  or  a  south  Atlantic  or  Pacific  shore  line 
or  continental  shelf,  unless  wholly  different  climatic  conditions  existed 
at  the  time  of  such  migration,  for  no  true  Fusi  are  known  to  exist 
outside  of  tropical  or  semitropical  regions.  Even  if  such  conditions 
may  have  existed  in  the  north  or  south  Atlantic  or  Pacific  during  early 
Tertiary  times,  we  have  no  evidence  that  they  obtained  in  the  modem 
period  during  which  some  of  the  most  puzzling  transoceanic  migra- 
tions have  taken  place. 

There  seems  thus  no  way  to  account  for  the  migration  of  these 
organisms  except  by  flotation  during  the  larval  period  of  their  develop- 
ment. Nothing  is  known,  so  far  as  I  am  aware,  of  the  early  stages 
of  true  Fusus.  Whether  it  has  a  free  meroplanktonic  veliger  stage, 
or  whether  as  is  the  case  in  closely  related  types,  especially  Fulgur 
and  Sycotypus,  this  stage  is  passed  through  within  the  tgg  capsule, 
has  still,  I  believe,  to  be  determined.     If  the  free  veliger  stage  exists, 

♦The  author  follows  Ortmann  in  the  definition  of  the  term  littoral,  including 
in  it  the  "Flach  See,"  or  all  that  portion  of  the  sea  bottom  which  is  effectively 
illuminated  by  the  sun's  rays.  Though  variable,  the  limit  of  this  depth  is  in 
the  vicinity  of  the  hundred- ^thom  line. 
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transportation  across  the  oceans,  by  the  equatorial  currents,  would 
seem  an  easy  matter,  and  the  world-wide  distribution  of  the  genus 
within  the  equatorial  belt  would  thus  readily  be  accounted  for.  If, 
on  the  other  hand,  the  veliger  stage  should  be  passed  through  within 
the  egg-capsule  as  in  Ftilgur,  or  if,  what  seems  not  improbable  in  such 
accelerated  types  as  Fusus,  the  veliger  stage  is  dropped  out  altogether 
in  the  development,  the  problem  of  transoceanic  migration  by  flotation 
becomes  a  much  more  serious  one.  In  that  case  we  have  to  assume 
that  the  egg-capsules,  either  separately  or  attached  to  sea-weeds,  were 
carried  by  the  equatorial  currents  across  the  oceans,  and  become 
stranded  in  favorable  localities,  where  the  young  developed  and  ap- 
propriated the  territory. 

The  development  and  migration  of  the  Eocene  Fusoid  mollusks 
of  other  genera  (Falsifusus,  Clavilithes,  etc.)  present  problems  ap- 
parently as  perplexing  as  that  of  the  true  Fusi.  As  has  already  been 
shown,  the  American  waters  contained  no  true  Fusi  though  species  of 
Fusoid  form  existed.  Falsifusus  may  have  been  derived  from  a 
Pleurotoma  stock,  from  which  stock  also  Levifusus  appears  to  have 
originated.  Euthriofusus,  the  structural  parallel  of  the  latter  genus,  in 
the  Miocene  of  Europe,  was  perhaps  derived  from  the  Eocene  Pseudo- 
fusoids  of  the  Paris  basin.  Fulgurofusus,  the  Eocene  relative  of 
Fulgur,  may  have  been  derived  from  a  Fasciolarian  stock.  From  a 
like  stock,  HeilpriniQj  was  also  derived,  which  during  the  Miocene 
submergence  of  the  isthmus,  spread  on  botli  sides  of  the  American 
continents.  Considerable  doubt  may  be  entertained  as  to  the  genetic 
relation  of  Fusus  serratus  Desh.  and  F.  uniangularis  Desh.  of  the 
Parisian  Eocene  with  the  Pseudofusi  of  the  Gulf  state  region.  I  am 
strongly  inclined  to  believe  that  their  similarities  indicate  parallelism, 
rather  than  relationship,  and  that  they  have  arisen  independently,  and 
so  belong  to  distinct  genera,  a  conclusion  also  suggested  by  their 
structure.  When  we  take  into  consideration  the  provincial  character 
of  the  faunas  of  which  the  Parisian  species  and  the  American  Pseudo- 
fusi respectively  were  members,  it  seems  difficult  to  believe  that  any 
communication  could  exist  between  the  two  regions.  This  suggestion 
is  not  at  all  invalidated  by  the  occurrence  of  Clavilithoids  in  both  the 
Parisian  and  the  Gulf  State  Eocene,  for,  as  has  already  been  suggested, 
it  is  not  at  all  improbable  that  the  two  series  have  originated  inde- 
pendently, and  that  their  striking  similarities  are  merely  pronounced 
cases  of  parallelism.  Cyrtulus  serotinus,  of  the  modern  fauna,  is 
certainly  as  close  to  the  Parisian  Clavilithes  in  the  characters  of  the 
adult  as  the  latter  is  to  the  American  species  referred  to  that  genus. 
Yet  Cyrtulus  serotinus,  I  believe,  has  no  genetic  connection  whatever 
with  Clavilithes,  being  a  phylogerontic  Fusus,  and  clearly  derived  from 
the  modern  members  of  that  genus,  while  Clavilithes,  though  possibly 
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derived  from  an  Eocene  Fustis,  nevertheless,  belongs  to  an  entirely 
distinct  branch.  As  has  been  shown,  there  are  constant  differences 
between  the  protoconchs  and  young  conch  of  the  American  and 
Parisian  Clavilithoids,  and  these  differences  appear  to  be  due  to  genetic 
distinctness. 

I  believe  that  the  Lower  Eocene  Clavellofusus  is  the  phylo- 
gerontic  derivative  of  an  Eocene  Fusus,  just  as  the  modem  Cyrtulus 
is  the  phylogerontic  derivative  of  a  modem  Fusus.  It  is  not  improb- 
able that  ClaznlitheSj  essentially  a  middle  Eocene  genus,  was  derived 
from  Clavellofusus,  though  this  point  is  by  no  means  clearly  deter- 
mined. In  fact,  Clavilithes  rugosus,  the  radical  of  this  series,  in  all 
but  the  elongated  protoconch,  approaches  Fusus  and  may  have  been 
independently  derived  from  that  genus.  The  derivation  of  the  various 
species  of  Clavilithes  of  the  Parisian  Eocene  from  the  radicle  C. 
rugosus  has  been  traced,  the  series  being  a  remarkably  complete  one. 

Nothing  so  much  argues  for  the  provincial  character  of  the  Paris 
Basin  fauna  than  the  distinctiveness  of  the  species  of  Clavilithes  which 
it  embraces.  In  the  closely  adjoining  British  water  no  identical 
forms  existed,  a  marked  individuality  characterizing  all  the  species. 
That  there  was  a  barrier  between  the  two  neighboring  localities  seems 
imquestionable,  but  that  barrier  was  probably  not  land;  nor  was  it 
absolutely  insurmountable.  Nevertheless,  those  forms  which  did 
transgress  the  limits  of  the  province  within  which  the  series  developed, 
were  either  specifically  modified  or  soon  developed  characteristics  which 
pointed  to  a  degeneration.  It  is  highly  probable  that  the  barrier  was 
merely  caused  by  change  in  the  facies  of  the  Eocene  sea  bottom, 
which  change  is  clearly  indicated  in  the  lithic  character  of  the  corre- 
sponding deposits.  The  north  German  Oligocene  province  was  less  dis- 
tinct in  facies  or  fauna  from  that  of  England,  and  the  intermigration 
of  species  was  probably  more  pronounced. 

The  Eocene  of  the  American  Gulf  States  had  likewise  its  distinct 
series  of  species  which  paralleled  those  of  the  Paris  basin.  The 
succession  of  characteristics  in  the  American  as  in  the  French  species 
is  such  a  normal  one,  and  the  series  in  each  case  fall  so  naturally  into 
species  marking  the  successive  stages  in  development  that  we  need  not 
be  surprised  to  find  the  specific  characters  identical,  though  char- 
acteristics of  a  higher  taxonomic  value  maintain  a  constant  difference. 
In  other  words,  the  same  species  marking  the  same  stage  in  the  develop- 
ment of  the  series  occurs  in  both  genetic  groups.  In  the  several  Eocene 
provinces  of  France  two  other  distinct  series  of  phylogerontic  fusoid 
gastropods  originated  most  likely  from  a  Fusus  radicle.  These  were 
Rhopalithes  and  Cosmolithes.  Both  have  distinct  generic  characteris- 
tics, but  in  each  series,  species  occur,  which  parallel  those  of  ClofuUithes, 
Rhopalithes  has  a  typical  Fusus  protoconch,  and  is  probably  not  far 
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removed  from  Ftisus.  The  plaited  columella  is  a  distinctive  feature, 
but  one  which  might  be  readily  acquired  in  a  strongly  accelerated 
genus.  The  origin  of  such  plaits  has  been  discussed  at  length  by 
Dall.* 

Cosmolithes  shows  a  modification  of  the  protoconch  which  is  de- 
pressed and  more  of  the  nature  of  the  early  whorls  in  Clavilithes.  It 
probably  was  derived  independently  from  Fusus,  It  is  unknown 
outside  of  the  French  Eocene  provinces. 

♦Tertiary  Fauna  Florida,  vol.  Ill,  p.  58. 
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Conchyliologie  fossile  du  bassin  de 
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1840.  Grateloup.  Conchyliologie  fossile 
des  Terrain  Tertiaires  au  Bassin  de 
I'Adour- Environs  de  Dax,  T.  i. 
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de  rAlabama  et  surtout  de  celle  de 
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Miocene  fossils  of  Haiti.  (Quart. 
Joium.  (Jeol.  Soc.  Lond.,  Vol.  32,  pp. 
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Sci.,  Philadelphia,  2d  ser.,  Vol.  9,  pp. 
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Koken  Neue  Folge,  Band  IV  (VIII), 
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chilien  Cabinett,  fortgesetzt  von  Ko- 
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seine  Mollusken  Fauna.  1867-68,  I'- 
ll. Palxontographica,  Bd.  XVI,  pp. 
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Ibid.,  pt.  2.     1874.     Ibid..  Pt.  3.    Atlas. 
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1901.  Oppenheim,  Dr.  Paul.  Die  Pria- 
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by  L.  Agassiz.    With  atlas. 
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EXPLANATION   OF  PLATES. 

Plate  L 

(All  the  specimens  are  in  the  collection  of  the  Museum  of  Comparative 
Zoology  at  Cambridge.  The  catalogue  numbers  are  given.  The  illustrations 
are  slightly  reduced.) 

Pack. 

Figs.  I  and  2.  Fusus  acuminatus  (1409,  1408),  Eocene,  Barton,  England...     15 

3  and  4,  Fusus  aciculatus,  British  type  (1406,  1401),  Eocene,  Barton 

Cliff,    England 13 

5.  Fusus  porrectus  (1402),  Eocene,  Barton  Cliff,  England 11 

6.  Fusus  aciculatus,  leading  to  F.  porrectus   (1400),  Eocene,  Hordle 

Cliff,   England 13 

7.  Fusus  asper  (1404),  Eocene,  Muddiford  Harts,  England 16 

8.  Fusus  asper  (27733),  Eocene,  England 16 

9  and  10.  Falsifusus  serratus  (1399.  1397),  Eocene,  Paris  Basin 84 

11.  Fusus  porrectus  (1402),  Eocene,  Barton  Cliff,  England li 

12.  Fusus  porrectus  (1400),  Eocene,  Hordle  Cliff,  England 11 

13.  Fusus  aciculatus,  Parisian  type  (1410),  Eocene,  Pames,  France....  17 

14.  Falsifusus  serratus  ( 1405) ,  Eocene,  Paris  Basin 84 

15.  Fusus  aciculatus,  Parisian  type  (1411),  Eocene,  Paris 17 

16.  Clavellofusus  spiratus,  young    ( 1900) 99 

17.  Clavellofusus   spiratus    (27731 ) 99 

18.  Claifellofusus  tuberculatus  (27732) loi 

19.  Clavellofusus  tuberculatus   (type,  27729) loi 

20.  Clavellofusus  spiratus  (27731 ) 99 

21.  Clavellofusus  macrospiratus  ( 1097) 102 

22.  Clavellofusus   tuberculatus    (27734) loi 

2T^.  Clavellofusus  spiratus   (type,   1096) 99 

24,  25  and  27.  Clavellofusus  macrospiratus   (1097) 102 

26.  Claz'cllofusus   spiratus    C27731 ) 99 

^8.  Clavellofusus  macrospiratus  (type,  27730) 102 

16-28.  Lower  Eocene.  Paris  Basin. 

(158) 
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TERTIARY  FUSUS  AND  CLAVELLOFUSUS. 


Plate   II. 

The  Fusus  colus  Scries, 

(M.  C.  Z.f  Museum  of  Comparative  Zoology;    B.  S.,  Museum  of  the  Boston 
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PREFACE. 


The  Select  Bibuography  of  Chemistry,  1492-1892,  was 
published  in  1893  ;  the  First  Supplement,  published  in  1899,  brought 
the  literature  down  to  the  close  of  the  year  1897.  The  present  work, 
constituting  the  Second  Supplement,  continues  the  subject  five  years 
later,  to  the  close  of  the  year  1902  ;  in  it  are  preserved  the  same  sub- 
divisions adopted  in  the  main  work,  and  it  includes  additions  to  Sec- 
tion VIII,  Academic  Dissertations,  which  was  published  separately  in 
1901.  To  summarize,  the  present  work  contains  titles  of  books  pub- 
lished between  1898  and  1902,  both  inclusive,  under  the  following 
heads  : 

I.  Bibliography. 
II.  Dictionaries. 

III.  History. 

IV.  Biography. 

V.  Chemistry,  Pure  and  Applied. 
VI.  Alchemical  Literature  in  the  19th  Century. 
VII.   Periodicals. 
VIII.  Academic  Dissertations. 

No  attempt  has  been  made  to  index  books  and  periodicals,  as  this 
is  accomplished  in  the  International  Catalogue  of  Scientific  Literature, 
directed  by  the  Royal  Society,  London,  and  that  undertaking  is  not 
duplicated  in  the  present  work. 

HENRY  CARRINGTON  BOLTON. 

Washington,  D.  C, 

February  27,  1903. 

[NoTK. — Doctor  Bolton  died  November  19,  1903,  while  this  publication  was 
in  press,  and  most  of  the  proofreading,  as  well  as  the  preparation  of  the  index, 
was  done  by  Mr.  Axel  Moth,  of  the  New  York  Public  Library.] 
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benen  Vater  in  der  Zeitschrift  fiir  analytische  Chemie  gewid- 
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See  Memorial  Lectures. 

Pettenkofer,  M.  V. 

Ueber  die  regelmassigen^Abstande  der  Aequivalentzahlen  der  soge- 
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See  Benjamin,  Marcus. 
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Ein  blik  in  de  Ontwikkeling  der  Scheikunde.     Leiden,  1901. 

SCHROEDER,  \V.  VON. 

Gottlieb,  R.     Necrology  of  \V.  v.  S.     Ber.  d.  chem.  Ges.,  vol.  31, 
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Obituary.     Berichte  d.  chem.  Ges.,  vol.   36,  p.  305.     (February, 

1903.) 

Shaw,  Saville. 

Obituary.     J.  Chem.  Soc.  [London] ,  vol.  81,  p.  630.     (June,  1902.) 

Stas,  Jean  Skrvais. 

See  Memorial  Lectures. 

SlLI.IMAN,  Benj.,  Sr. 

See  Youmans,  W.  J. 

Simpson,  Maxwell. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  81,  p.  631.     (June,  1902.) 

Spivey,  William  Thomas  Newton. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  81,  p.  635.     ((June,  1902. 

Stanford,  Edward  Charles  Cortis. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  597  (1900). 

.Stas,  J.  S. 

Henry,  L.  Une  page  de  Thistoire  de  la  chimie  gen^rale  en  Belgiqtie. 
Stas  et  les  lois  des  poids.  Bulletin  de  1' Academic  des  Sciences 
de  Bruxelles,  1899.     Portrait. 

Sworn,  Sidney  Augustus. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  598  (1900). 

Thompson,  Siia'anus  P. 

See  Faraday,  Michael. 

Thorp,  William. 

Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  599  (1900). 

Thiemann,  Ferdinand. 

Necrology.     Ber.  d.  chem.  Ges.,  32,  209.      (November  27,  1899.) 
Obituary.     Nature,  vol.  61,  p.  133.     (December  7,  1899.J 


36  BIBLIOGRAPHY   OF   CHEMISTRY. 

TiKMANN,  JOHANN  KaRL  FERDINAND. 

Obituary.     J.  Chem.  Soc!  [London],  vol.  77,  p.  600  (1900). 

Otto  N.  Witt.  Ferdinand  Tiemann,  ein  Lebensbild, 
Ber.  d.  chem.  Gesellschaft,  vol.  34,  p.  4403.  Portrait 
and  bibliography .     ( 1 902 . ) 

VOLTA,  AlESSANDRO. 

Oflfe,  U.     Per  il  centenario  della  pila  Voltiana.     Cenni  storici,  bio- 

grafici,  illustrativi  sulla  vita,  studi  e  scoperte  di  A.  V.     Genova^ 

1899.     8vo. 
Portraits. 

Raccolta  Voltiana,  edita  per  cura  della  Society  storica  Comense  e  del 

Coraitato  esecutivo  per   le  onoranza  a   Volta.     Como,    1899. 

4to.     111. 
Volta,  A.,  Junior.     Alessandro  Volta  e  il  suo  tempo.     Coir  ag- 

giunta  della  lettera  inedita  di  Volta  a  Barletti   (1777)   sulla 

pistola  elettrica.     Milano,  1900.     8vo. 
Portrait  and  fac-simile. 

Onoranze  dei  telegrafisti  a  Volta  nel  centenario  della  pila.     Como^ 

1899.     Fol. 
RiGHi,  A.     Volta  e  la  pila.     Como,  1899.     8vo. 
Grandi,  C.     a.  V.     Milano,  1899. 

Portrait  and  fac-simile. 

Martini,  T.     Intorno  alle  scoperte  di  Alessandro  Volta.     Venezia,. 
1899.     8vo. 

Waage,  Peter. 
Obituary.     J.  Chem.  Soc.  [London],  vol.  77,  p.  591  (1900). 

WAALS,  J.  D.  VAN  der. 

Laar,  J.  J.  VAN.     J.  D.  V.  d.  W.     Ein  Lebensabriss.     Leipzig,  1901. 

WeIDEL,  HlTGO. 

Herzig,  J.  [Biographical  sketch  of  H.  W.,  with  bibliography.} 
Berichte  d.  d.  chem.  Ges.,  vol.  32,  p.  3745.      (1899.) 

WiLEV,  Harvey  W. 

StY  Benjamin,  Marcus. 

WOHLER,  FrIEDRICH. 

Kahlbaum,  G.  W.  a.  Friedrich  Wohler.  Ein  Jugendbildniss  in 
Briefen  an  H.  von  Meyer.  Mit  Anmerkungen.  Leipzig,  1900. 
8vo. 


SECTION   IV. — BIOGRAPHY.  37 

YouMANS,  William  Jay. 

Pioneers  of  Science  in  America.     Sketches  of  their  lives  and  scien- 
tific work.     New   York,    1896.     8vo.     111.     Portrait  of  each 

scientist. 

Contents  :  Benjamin  Franklin,  John  and  William  Bartram,  John  Win- 
throp,  David  Rittenhouse,  G.  H.  E.  Muhlenberg,  S.  L.  Mitchill, 
B.  S.  Barton,  Alexander  Wilson,  David  Hosack,  Amos  Eaton, 
Gerard Troost,  C.  A.  Lesuer,  Benjamin Silliman,  Sr.,  J.  J.  Audubon, 
L.  D.  von  Schweinitz,  Robert  Hare,  C.  S.  Rafinesque,  J.  P.  Espy, 
Thomas  NutUll,  Thomas  Say,  W.  C.  Bond,  S.  F.  B.  Morse, 
Denison  Olmsted,  Isaac  Lea,  Gardner  Vanuxem,  Elisha  Mitchell, 
Edward  Hitchcock,  H.  R.  Schoolcraft,  S.  L.  Dana,  Zadoc  Thomp- 
son, John  Torrey,  George  Catlin,  Ebenezer  Emmons,  Joseph 
Henry,  James  B.  Rogers,  John  Ericsson,  T.  A.  Conrad,  W.  S.  Sul- 
livant,  W.  W.  Mather,  W.  B.  Rogers,  C.  U.  Shepard,  S.  C.  Walker, 
A.  D.  Bache,  J.  H.  Coffin,  Leo  Lesquereux,  M.  F.  Maury,  J.  P.  L, 
Agassiz,  A.  H.  Guyot,  D.  1).  Owen. 


SECTION  V. 


CHEMISTRY,  PURE  AND  APPLIED, 


Abady,  Jacques. 

Gas  Analysts'  Manual  (Incorporating  F.  W.  Hartley's  **  Gas  Ana- 
lysts'  Manual"  and  "Gas  Measurement.")  London,  1902^ 
8vo.     111. 

Abano,  Petrus  dk. 

See  Petrus  de  Abano. 

Abegg,  R. 

Anleitung  zur  Berechnung  volumetrischer  Analysen.  Breslau,  1900. 
8vo. 

Abegg,  R.,  and  W.  Herz. 

Chemisches  Practikum.  Experimentelle  Einfiihrung  in  praparative 
und  analytische  Arbeiten  auf  physikalisch-chemischen  Grund- 
lage.     Gottingen,  1900.     8vo. 

Practical  Chemistry.  An  experimental  introduction  ta 
laboratory  practice  and  qualitative  analysis  from  a 
physico-chemical  standpoint.  Translated,  with  the 
author's  sanction,  by  H.  B.  Calvert.  London  and 
New  York,  1901.     i2mo.     111. 

Abel,  Mary  Hinman. 

Beans,  Peas,  and  other  legumes  as  Foods.  Farmers'  Bulletin,  No. 
121.  U.  S.  Department  of  Agriculture,  Office  of  Experiment 
Stations.     Washington,  D.  C,  1900. 

Sugar  as  Food.  Farmers'  Bulletin,  No.  93.  U.  S.  Department 
of  Agriculture,  Office  of  Experiment  Stations.  Washington, 
D.  C,  1899. 

Adie,  R.  H. 

Introduction  (An)  to  the  Carbon  Compounds.     London,  1899.     Svo. 

AgglomSres  (Les).     Les  aggloni6res  de  houilles,  agglomdr^s  sablo- 
calcaires  ou  pierre  artificielle,  agglomeres  divers.     Paris,  1900. 

8vo.     111. 

(38) 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  39 

Ahrkns,  F.  B. 

Acetylen  (Das)  in  der  Technik.     Stuttgart,  1899.     8vo.     111. 
Saminhing  chemischer  und  chemisoh-technischer  Vortrage. 

Anleitung  ziir  chemisch-technischen  Analyse.  Lehr-  und  Nach- 
schlagebuch  fiir  Studirende,  Cheraiker,  Hiittenleute,  Techniker 
u.  s.  w.     Stuttgart,  19CX).     Svo.     Ill 

Gahrungsproblem  (Das).     Stuttgart,  1902. 

Samtnlung  chemischer  und  chemisch-technischer  Vortrage. 

Schlesiens  chemische  Industrie  und  die  technische  Hochschule  in 
Breslau.     Breslau,  1898.     Svo. 

Airman,  C.  M. 

Milk,  its  Nature  and  Composition.  Second  edition.  London,  1899. 
8vo. 

AlME,  G. 

De  r influence  de  la  pression  sur  les  actions  chimiques.  Avec  une 
introduction  par  P.  Duhem.     Paris,  1899.     8vo. 

AlSINMAN,  S. 

Die  destructive  Destination  in  der  Erdoliudustrie.  Stuttgart,  1900. 
8vo.     111. 

Alessandri,  p.  E. 

Analisi  chiniica  qualitativa  di  sostanze  minerali  ed  organiche  e  ricerche 
tossicologiche.  Secundaedizioneintieramenterifatta.  Milano, 
1 901.     i6rao.     111. 

Chiniica  applicata  all'  igiene,  guida  practica  ad  uso  degli  ufficiali 
sanitari,  medici,  farmacisti,  commercianti  e  practicanti  nei 
laboratori  d'igiene.     Milano,  1900.     i6mo.     111. 

Alino,  B.  G. 
Qufmica  agricola.     Tratado  de  Abonos.     Madrid,  1898.     4to. 

Allen,  Alfred  H. 

Commercial  Organic  Analysis.  A  treatise  on  the  properties,  proxi- 
mate analytical  examination,  and  modes  of  assaying  the  various 
organic  chemicals  and  products  employed  in  the  arts,  manufact- 
ures, medicine,  with  concise  methods  for  the  detection  and  de- 
termination of  their  impurities,  adulterations,  and  products  of 
decomposition.  With  revisions  and  addenda  by  the  author 
and  Henry  LeflFmann.  4  vols.  London  and  Philadelphia, 
189S-1900.     8vo. 


40  BIBLIOGRAPHY   OF   CHEMISTRY. 

Allen,  Alfred  H.    [Cont^d.] 

Vol.  I.  Preliminary  Examination  of  Organic  Bodies.  Alcohols, 
Neutral  Alcoholic  Derivatives,  Ethers,  Starch  and  its  Isomers, 
Sugars,  Acid  Derivatives  of  Alcohols  and  Vegetable  Acids,  etc. 
Third  edition,  with  numerous  additions  by  the  author,  and 
revisions  and  additions  by  Henry  LeflFmann. 

Vol.  II — Part  I.  Fixed  Oils,  Fats,  Waxes,  Glycerin,  Soaps,  Nitro- 
glycerin, Dynamite  and  Smokeless  Powders,  Wool-Fats,  D6gras. 
etc.  Third  edition,  with  many  useful  tables.  Revised  by 
Henry  Leffmann,  with  numerous  additions  by  the  author. 

Vol.  II — Part  II.  Hydrocarbons,  Mineral  Oils,  Lubricants,  Asphalt, 
Benzene  and  Naphthalene,  Phenols,  Creosote,  etc.  Third  edi- 
tion, by  Henry  Leffmann,  with  many  additions  by  the  author. 

Vol.  u — Part  III.  Terpenes,  Essential  Oils,  Resins,  Camphor,  Aro- 
matic Acids,  etc.  Third  edition,  revised  b}-  the  author  and 
Henry  Leffmann. 

Vol.  Ill — Part  I.  Tannins,  Dyes,  Coloring  Matters,  and  Writing 
Inks.  Third  edition,  revised,  rewritten,  and  enlarged  by 
J.  Merritt  Matthews. 

Vol.  Ill — Part  II.  The  Amines  and  Ammonium  Bases,  Hydrazines, 
and  Derivatives.  Bases  from  Tar.  The  Antipyretics,  etc. 
Vegetable  Alkaloids,  Tea,  Coffee,  Cocoa,  Kola,  Cocaine, 
Opium,  etc.     Second  edition,  with  numerous  addenda. 

Vol.  Ill — Part  III.  Vegetable  Alkaloids  concluded,  Non-Basic  Vege- 
table Bitter  Principles.  Animal  Bases,  Animal  Acids,  Cj^ano- 
gen  and  its  Derivatives,  etc.     Second  edition. 

Vol.  IV.  The  Proteids  and  Albuminous  Principles.  Proteo'ids  or 
Albuminoids.  Second  edition,  with  elaborate  appendices  and  a 
large  number  of  useful  tables. 

Alquier,  J. 

Analyse  el^mentaire  des  substances  v6g6tales.  Paris,  1902.  8vo. 
111. 

Analyse  immediate  des  aliments  veg^taux  du  betail.  Paris,  1902. 
8vo.     111. 

Altmann,  E. 

Grundriss  der  Chemie  fiir  landwirthschaftliche  Lehranstalten. 
Fiinfte  Auflage.  Part  I.  Unorganische  Chemie.  Leipzig, 
1899.     8vo.     111. 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  4 1 

« 

Altmann,  E.     [Cont'd.] 

Organische  Chemie.  Leitfaden  fiir  den  Unterricht  an  landwirth- 
schaftlichen  Lehranstalten.  Vierte  verbesserte  Auflage.  Prenz- 
lau,  1898.     8vo.     111. 

Alvarez,  E.  P. 

Quimica  moderna.  Principios  de  quimica  mineral  y  organica.  Val- 
ladolid,  1898.     4to. 

AyES,  J.  S. 

The  Free  Expansion  of  Gases.     Memoirs  by  Gay-Lussac,  Joule,  and 

Joule  and  Thomson.     Translated  and  edited  by  J.   S.  Ames. 

New  York,  1898.     8vo.     111. 
Harper's  Scientific  Memoirs. 

Analyse  des  eaux  destinies  k  T  alimentation  publique.     M^thodes  et 
proc^des  employes  par  le  laboratoire.     Paris,  1901.     8vo. 

ANDfes,  Louis  Edgar. 

Animal  Fats  and  Oils.  Their  practical  production,  purification,  and 
uses  for  a  great  variety  of  purposes,  their  properties,  falsifica- 
tion, and  examination.  A  handbook  for  manufacturers  of  oil 
and  fat  products,  soap  and  candle  makers,  agriculturists,  tan- 
ners, &c.  Translated  by  Charles  Salter.  London,  1898.  8vo. 
111. 

Dr>'ing  Oils,  Boiled  Oil,  and  Solid  and  Liquid  Driers ;  a  practical 
work  for  manufacturers  of  oils,  varnishes,  printing  inks,  oil- 
cloth, and  linoleum,  oil-cakes,  paints,  etc.  London,  1901. 
8vo.     111. 

Eisenrost  (Der),  seine  Bildung,  Gefahren  und  Verhiitung,  unter 
besonderer  Beriicksichtigung  der  Verwendung  des  Eisens  als 
Bau-  und  Constructionsmaterial.     Wien,  1898.     8vo.     111. 

Iron  Corrosion ;  antifouling  and  anticorrosive  paints. 
Translated  from  the  German  by  C.  Salter.  London, 
1900.     8vo.     111. 

Andres,  E. 

Die  Fabrikation  der  Lacke,  Fimisse,  Buchdruckerfimisse  und  des 
Siegellackes.  Fiinfte  sehr  vermehrte  und  verbesserte  Auflage. 
Wien,  1900.     8vo.     111. 

Angelo,  G.  d'. 

II  vetro,  fabbricazione,  lavoraziora  meccanica,  ecc.  Milano,  1902. 
i2mo.     111. 


42  bibliography  of  chemistry. 

Anselmine,  O. 

Constitution  und  Umwandlung  der  Phenolbromiden.  Heidelberg, 
1900. 

Anweisung  zur  chemischen  Uxtersuchung  des  Weines.    Zweite 
Auflage.     Berlin,  1901. 

Anweisung   zur   chemischen  Uxtersuchung  von  Fettex  uni> 
Kasen.     Berlin,  1898.     8vo.     111. 

Appletox,  Johx  Howard. 

Easy  Experiments  of  Organic  Chemistry  for  Students'  Laboratory 
Work.     Providence,  R.  I.,  1898. 

Arendt,  R. 

Grundzuge  der  Chemie  und  Mineralogie.  Methodisch  bearbeitet. 
Siebente  verbesserte  und  vermehrte  Auflage.  Hamburg,  1899, 
8vo.     111. 

Leitfaden  fiir  den  Unterricht  in  der  Chemie  und  Mineralogie,  metho- 
disch  bearbeitet.  Siebente  verbesserte  und  vermehrte  Auflage. 
Hamburg,  1898.     8vo.     111. 

Kortfattet   Laerebog   i    Kemi.     Oversat   pa   Tysk  af    K, 
Storen.     Christiania,  1899.     8vo.     111. 

Technik  der  Experimental-Chemie.  Anleitung  zur  Ausfiihrung^ 
chemischer  Experimente  fiir  Lehrer  und  Studirende,  sowie  zum 
Selbstunterricht.     Dritte  vermehrte  Auflage.    Hamburg,  1900. 

Arey,  Albert  L. 

Elementary  Chemistry  for  High  Schools  and  Academies.  New 
York,  1899. 

Arxdt,  K. 

Grundbegriffe  der  allgemeinen  physikalischen  Chemie.  Berlin,  1899. 
i2mo. 

Tension  und  Moleculardispersion  organischer  Verbindungen.  Basely 
1897. 

Arxold,  Carl. 

Kurze  Anleitung  zur  qualitativen  chemischen  Analyse  anorganischer 
und  organischer  Korper,  sowie  zur  toxikologisch-chemischen 
und  medizinisch-chemischen  Analyse,  Vierte  Auflage.  Hanno- 
ver, 1898.     8vo.     111. 


/ 


SECTION  V. — CHEMISTRY,    PURE  AND   APPLIED.  45 

Arnold,  Carl.     [Cont'd.] 

Repetitoriura  der  Chemie,  mit  besonderer  Benicksichtiguiig  der 
fiir  die  Medicin  wichtigen  Verbindungen  sowie  des  Arznei- 
buches  fiir  das  Deutsche  Reich  und  anderer  Pharmakopoen. 
Neunte  verbesserte  und  erganzte  Auflage.  Hamburg,  1899. 
8vo. 

Repetitorium  der  Chemie  .  .  .  Zehnte  verbesserte  und  erganzte 
Auflage.     Hamburg,  1900.     Svo. 

Arnold,  L.  R. 

Contribution^  k  I'etude  des  laits  fermentdes.  Montpellier,  1899. 
8vo. 

Arrhenius,  Svante. 

Lehrbuch  der  Elektrochemie.  Vom  Verfasser  durchgesehene-  und 
vermehrte  Deutsche  Ausgabe,  aus  dem  Schwedischen  iibersetzt 
von  H.  Euler.     Leipzig,  1901.     8Vo.     111. 

A  Text-book  of  Electro-Chemistry.     Translated  from  the 
German  edition  by  John  McCrae.     London,  1902. 

Arsenic.  Papers,  discussions,  and  abstracts  from  the  Journal  of  the 
Society  of  Chemical  Industry  (1901),  and  from  other  sources. 
London,  1901. 

Art  (The)  of  Brewing  on  Scientific  Principles.  Adapted  to 
the  use  of  Brewers  and  Private  Families.  New  edition.  Lon- 
don, 1877. 

Art  of  Dyeing  Wool,  Silk,  and  Cotton.  Translated  from  the 
French  of  M.  Hellot,  M.  Macquer,  aod  M.  Le  Pileur  D'Apligny. 
First  published  in  English  in  1789.     London,  1901.     Svo.     111. 

Arthus,  Maurice. 

*  Elements  de  chimie  physiologique.    Troisieme  Edition.    Paris,  1900, 
i6mo.     111. 

Quatrieme  edition  revue  et  augmentde.    Paris,  1903.    i6mo. 
111. 

ASHBV,   HOLDON  M. 

How  to  Analyze  Clay ;  practical  methods  for  practical  men. 
Chicago,  1898.     8vo.     111. 


44  BIBLIOGRAPHY   OF   CHEMISTRY. 

ASKINSON,  G.  W. 

Die  Fabrikation  der  aetherischen  Oele.     Zweite  vermehrte  und  ver- 
besserte   Auflage.     Wien,   1900.     8vo.     111. 

Dritte  Auflage.     Wien,   1900.     8vo.     111. 

ASTRUC,  A. 

Alcalim6trie  et  acidira^trie  dans  la  s6rie  organique.  Montpellier, 
1900. 

De  Tacidim^trie  del'acide  phosphorique.  Ses  applications.  Mont- 
pellier, 1898.     4to. 

ASTRUC,  H. 

Le  vin.  Vinification,  conservation,  maladies  des  vins,  sous-prod uits, 
etc.     Paris,  1901. 

Atlas  Chemical  Company. 

Chemische  Recepte.     1000  neue  Recepte  zur  Herstellung  von  Farben 

und  anderen  cheraischen  Produkten  mit  Erklarungen  und  voll- 

standiger  Anleitung  zur  Fabrikation.     Sunderland,  1897.     ^vo. 
There  are  also  English  and  French  editions. 

Attfield,  J. 

Chemistry,  General,  Practical,  and  Pharmaceutical,  including  the 
chemistry  of  the  British  Pharmacopoeia.  Manual  of  the  science 
of  chemistry  and  its  applications  in  medicine  and  pharmacy. 
Seventeenth  edition.     London,  1898.     8vo.     111. 

Sixteenth  [American]  edition,  entirely  new  and  revised.  Philadel- 
phia, 1899.     i2mo.     111. 

Atwater,  Helen  W. 

Bread  and  the  Principles  of  Bread  Making.  Farmers'  Bulletin,  No. 
112.  U.  S.  Department  of  Agriculture,  Office  of  Experiment 
Stations.     Washington,  D.  C,  1900. 

Atwater,  W.  O. 

Food  and  Diet.  Four  Charts,  26  by  40  inches.  U.  S.  Department 
of  Agriculture,  Office  of  Experiment  Stations.  Washington, 
D.  C,  1896. 

Foods ;  Nutritive  Value  and  Cost.  Farmers'  Bulletin,  No.  23. 
U.  S.  Department  of  Agriculture,  Office  of  Experiment  Stations. 
Washington,  D.  C,  1894. 


r 


SECTION   V. — CHEMISTRY,    PURR   AND   APPLIED.  45 

Atwater,  W.  O.,  and  A.  P.  Bryant. 

Dietary  Studies  in  Chicago  in  1895  and  [896.  Conducted  with  the 
cooperation  of  Jane  Addams  and  Caroline  L.  Hunt,  of  Hull 
House.  Bulletin  No.  55.  U.  S.  Department  of  Agriculture, 
Office  of  Experiment  Stations.     Washington,  D.  C,  1898. 

The  Chemical  Composition  of  American  Food  Materials.  Revised 
edition.     Washington,  D.  C,  1899. 

Dietary  Studies  of  University  Boat  Crews.  Bulletin  No.  75.  U.  S. 
Department  of  Agriculture,  Office  of  Experiment  Stations. 
Washington,  D.  C,  1900. 

Atwater,  W.  O.,  F.  G.  Benedict,  A.  W.  Smith,  and  A.  P.  Bryant. 
Experiments  on  the  Metabolism  of  Matter  and  Energy  in  the  Human 
Body.    Bulletin  No.  69.    U.  S.  Department  of  Agriculture,  Office 
of  Experiment  Stations.     Washington,  D.  C,  1899. 

Atwater,  W.  O.,  and  C.  F.  Langworthy. 

A  Digest  of  Metabolism  Experiments  in  which  the  Balance  of  Income 
and  Outgo  was  Determined.  Bulletin  No.  45.  U.  S.  Depart- 
ment of  Agriculture,  Office  of  Experiment  Stations.  Washing- 
ton, D.  C,  1898. 

Atwater,  W.  O.,  and  E.  B.  Rosa. 

Description  of  a  new  Respiration  Calorimeter  and  Experiments  on 
the  Conserv-ation  of  Energy  in  the  Human  Body.  Bulletin 
No.  63.  U.  S.  Department  of  Agriculture,  Office  of  Experi- 
ment Stations.     Washington,  D.  C,  1899. 

Atwater,  W.  O..  and  Chas.  D.  Woods. 

Dietary  Studies  in  New  York  City  in  1895  and  1896.  Bulletin  No. 
46.  U.  S.  Department  of  Agriculture,  Office  of  Experiment 
Stations.     Washington,  D.  C,  1898. 

Dietary  Studies  with  reference  to  the  Food  of  the  Negro  in  Ala- 
bama in  1895  and  1896.  Conducted  with  the  cooperation  of  the 
Tuskegee  Normal  and  Industrial  Institute,  and  the  Agricultural 
and  Mechanical  College  of  Alabama.  Bulletin  No.  35.  U.  S. 
Department  of  Agriculture,  Office  of  Experiment  Stations. 
Washington,  D.  C,  1897. 

The  Chemical  Composition  of  American  Food  Materials.  Bulletin 
No.  28  (revised).  U.  S.  Department  of  Agriculture,  Office  of 
Experiment  Stations.     Washington,  D.  C,  1899. 


46  BIBUOGRAPHY   OF   CHEMISTRY. 

Atwater,  W.  O.,  C.  D.  Woods,  and  F.  G.  Benedict. 

Report  of  Preliminary  Investigations  on  the  Metabolism  of  Nitrogen 
and  Carbon  in  the  Human  Organism  with  a  Respiration  Calor- 
imeter of  special  construction.  Bulletin  No.  44.  U.  S.  Depart- 
ment of  Agriculture,  Office  of  Experiment  Stations.  Washing- 
ton, D.  C,  1897. 

AUSCHER,  E.  S. 

Les  c6ramiques  cuisant  k  haute  temperature.  Paris,  1899.  8vo. 
111. 

AusKUNFTSBUCH  FtJR  DIE  CHEMiscHE  INDUSTRIE.     Herausgegeben 
von  H.  Bliicher.     Wittenberg,  1902. 

Austen,  Sir  W.  C.  Roberts. 

An  Introduction  to  the  Study  of  Metallurgy.  Fifth  edition,  revised 
and  enlarged.     London,  1902. 

On  Alloys.  Cantor  Lectures,  delivered  before  the  Society  of  Arts. 
London,  1898.     8vo. 

Austin,  Arthur  E.,  and  I.  H.  Coriat. 

Laboratory  Manual  of  Physiological  and  Clinical  Chemistry  and 
Toxicology.     Boston,  1898.     i2mo. 

AUTENNETH, W. 

Quantitative  chemische  Analyse,  Gewichtsanalyse,  Maassanalyse, 
und  physiologisch-chemische  Bestimmungen.  Zum  Gebrauche 
in  chemischen  Laboratorien.     Freiburg  i- B.,  1899.     8vo.     111. 

AUZENAT. 

Notions  sur  les  explosifs  brisants.     Paris,  190 1.     8vo.     111. 

Bailey,  E.  H.  S.,  and  Hamilton  Cady. 

Laboratory  Guide  to  the  Study  of  Qualitative  Analysis.  Fourth 
edition.     Philadelphia,  1901. 

Bailey,  G.  H. 

First  Stage  Inorganic  Chemistr>\  Second  edition,  edited  by  W. 
Briggs.     London,  1901.     8vo.     111. 

Advanced  Inorganic  Chemistry.  Edited  by  W.  Briggs.  London, 
1898.     8vo. 

Tutorial  (The)  Chemistry.  Edited  by  W.  Briggs.  Part  II.  Metals. 
London,  1898.    8vo.    Parti.    Non-metals.    London,  1900.    Svo. 


SKCTION   V. — CHEMISTRY,    PURE  AND  APPLIED.  47 

Eaker,  M.  N. 

Potable  Water  and  methods  of  detecting  impurities.  New  York, 
1899.     i6mo. 

Bakhuis-Roozeboom,  H.  W. 

Die  Bedeutung  der  Phasenlehre.     Leipzig,  1900.     8vo.     111. , 

Die  heterogenen  Gleichgewichte  vom  Standpunkte  der  Pha.senlehre. 
3  parts.     Braunschweig,  1901.     Svo.     111. 

3akhuis-Roozeboom,  H.  W.,  A.  Carnot,  G.  Charpy,  et  d'autres. 
Contributions  ^  rdtude  des  alliages.     Paris,  1901.     4to.     111. 

Balland,  a. 
La  chimie  alimentaire  dans  Toeuvre  de  Parmentier.     Paris,  1902. 
Svo. 

BARILLfe,  A. 

Phosphates  de  calcium.  Action  de  Tammoniaque  sur  leurs  dissolu- 
tions acides ;  action  de  Tacide  carbonique  sous  pression.  Paris, 
1900. 

Barillot,  Ernest. 

La  distillation  des  bois.     Paris,  1900.     i2mo.     111. 

Baringer,  W. 
Was  muss  man  von  der  Chemie  wissen  ?     Berlin,  1898.     8vo.     111. 

Wat  iedeeren  van  de  scheikunde  we  ten  moet  ?  Vrij  naar 
het  Duitsch  door  H.  L.  van  Derk.  Amsterdam,  1900. 
Svo. 

Barlet. 

Le  vray  et  mdthodique  cours  de  physique  resolutive,  vulgairement 
dite  Chymie,  represent^  par  figures  g^n^rales  et  particuli^res 
pour  connoistre  la  Th^otechnie  ergoocomisque,  c'est  a-dire  Tart 
de  Dieu  en  ouvrage  de  I'univers.     Paris,  1657. 

Barnay,  M. 

Alcaloides  usuels,  alcaloides,  glucosides  et  principes  actifs,  tirds  du 
regnes  v^getales.     Paris,  1901.     2  vols.     Svo. 

Baron.  G. 

Sucres,  ni61asses,  selset  tabacs  destines  aux  usages  agricoles.  Paris, 
1899.     Svo. 


7 


48  bibliography  of  chemistry. 

Barreto,  L.  p. 
A  arte  de  fabricar  o  vinho.     Sao  Paulo,  1901.     8vo. 

Barschall,  H.     • 
Synthese  des  Pentantrions.      Zur    Kenntniss  der   Reaction    saurer 
Methylengruppen  mit  Nitroso-dialkylanilin.     Berlin,  1902. 

Barth,  T. 
Analisi  del  vino  ad  uso  dei  chimici  e  dei  legali,  traduzione  di  C.  E. 
Comboni.     Seconda  edizione.     Milano,  1900.     i6mo.      111. 

Bartley,  Euas  H. 

Manual  of  Clinical  Chemistry.     Philadelphia,  1899.      i2nio.      111. 

Textbook  of  Medical  and  Pharmaceutical  Chemistry.     Fifth  edition. 
lyOndon  and  Philadelphia,  1899.     8vo. 

Bartolotti,  p. 
Trattato  elementare  di  analisi  chimica  qualitativa  dei  corpi  inorganici. 
Pisa,  1898.     8vo. 

Basin,  J. 

Legons  de  chimie,  M^talloi'des  k  T  usage  des  candidats  aux  6coles  du 
gouvernement.     Troisieme  Edition.     Paris,  1898.     i2mo.     111. 

Metaux.     Huiti^me  Edition.     Paris,  1899.     8vo.     111. 

Parties  I  et  II  ;  m6talloides  et  metaux.     Quatri^me  Edi- 
tion.    Paris,  1900.     8vo.     111. 

BaskerviIvLE,  Charles. 
School  Chemistry.     Richmond,  Va.,  1899.     i2mo. 

Bass,  W.  L. 
Sugar  Cane,  its  defectation  and  elimination,  transportation,  extrac- 
tion, clarification,  concentration,  crystallization,  purging,   bag- 
ging, and  handling.     In  Spanish  and  English.      New  York, 
1900.     111.     8vo. 

Second  edition,  New  York,  1901.     8vo.     111. 

Bater,  Claude  E. 

Brewing  Calculations ;    Gauging  and  Tables.      London  and   New 
York,  1897. 

Bates,  Frank  H. 
Technical  Gas  Analysis,  with  figures  and  tables.    Philadelphia,  1901. 
i2mo. 


I 


section  v.  —chemistry,  pure  and  applied.  49 

Bates,  R.  B. 
Tables  for  Patent  Saccharometer.     London,  1851, 

Battelli,  a.,  e  Stefanini,  A. 

Esposizione  critica  della  teoria  della  dissociazione  elettrica.     Lucca, 
1900.     8vo. 

Baucher,  F.,  et  G.  Dommergue. 

Trait6  pratique  d' analyse  chimique  et  microbienne  des  eaux  d' ali- 
mentation.    Paris,  1898.     8vo. 

Baumhauer,  H. 
Leitfaden  der  Chemie,  insbesondere  zum  Gebrauch  an  landwirth- 
schaftlichen  Lehranstalten.  Dritte  Auflage.  Theil  II.  Or- 
ganische  Chemie  mit  besonderer  Beriicksichtigung  der  land- 
wirthschaflich-technischen  Nebengewerbe.  Freiberg,  1900. 
8vo.     111. 

Baur,  E. 
Bestimraungen  von  Umwandlungspunkten,  Affinitatsgrossen,  Disso- 
ciationswarmen,  etc.,  auf  elektrischem  Wege.     Miinchen,  1897. 

Bayard. 

See  Colson,  R. 

Becker,  H. 
Manual  d'^lectro-chimieetd'^lectro-m^tallurgie.    Paris,  1898.    8vo. 

Becquerel,  H. 
Electrochimie.     Rapports  du  Jury  international  de  T Exposition  uni- 
verselle  de  1900  ^  Paris.     Paris,  1901.     8vo. 

Beddow,  Frederick. 
Organised  (The)  Science  Series.     First  Stage  :  Inorganic  Chemistry 
( Practical).     For  the  elementary  examination  of  the  Science 
and  Art  Department.     London,  1898. 

Bedel,  H. 
Traite  complet  de  la  fabrication  des  liqueurs  et  des  vins  dits  d'imi- 
tation.     Paris,  1899.     i8mo. 

Beech,  Franklin. 

Dyeing  of  Woolen  Fabrics.     London,  1902.     8vo.     111. 

Dyeing  of  Cotton  Fabrics,  a  practical  handbook   for  the  Dyer  and 
Student.     London,  190J.     8vo.     111. 

4 


I 


I 


I 


50  BIBLIOGRAPHY    OF   CHEMISTRY. 

BEGEER,   B.   W. 

Metallurgy  (The)  of  Gold  on  **  The  Rand. ' '  A  practical  treatise 
on  the  metallurgical  processes  in  use  in  the  Transvaal,  being  a 
description  of  assaying,  milling,  cj'aniding,  refining,  and  coin- 
ing.    Freiberg,  1898.     8vo.     111. 

BfeGHIN,  A. 

Analyse  du  beurre.     Paris,  1902. 

BiCHAL,  A. 

Traite  de  chimie  organique  d'  apres  les  theories  modernes.  Deuxieme 
Edition  augmentee.     Paris,  1901.     2  vols.     8vo.     111. 

Behrend,  G. 

Ueber  kiinstliche  Kalteerzeugung  und  Kalteindustrie.  Hamburg, 
1898.     8vo. 

Behrens,  H. 
Anleitung  zur  mikrochemischen  Analyse.      Zweite  vermehrte  und 
verbesserte  Aufiage.     Hamburg,  1899.     8vo.     111. 

Beier,  C. 
Untersuchung  (Die)  unserer  wichtigsten  Nahrungs-  und  Genuss- 
mittel.     Leipzig,  1898.     8vo. 

Beilstein,  F. 
Anleitung  zur  qualitativen  chemischen  Analyse.     Achte  Aufiage, 
von  E.  Schulze  und  E.  Winterstein.     Leipzig,  1898.     8vo. 

Erganzungsbande  zur  dritten  Auflage  des  Handbuchs  der  organischen 
Chemie.  Herausgegeben  von  der  Deutschen  chemischen  Ge- 
sellschaft,  redigirt  von  Paul  Jacobsen.     Hamburg,  1901. 

Benedict,  Francis  Gang. 
Chemical  Lecture  Experiments.     New  York,  1901.     8vo. 

Elementary  Organic  Analysis.  The  determination  of  carbon  and 
hydrogen.     Easton,  Pa.,  1900.      i2mo.     111. 

Benedikt,  R.,  and  J.  Lewkgwitsch. 

Chemical  Analysis  of  Oils,  Fats,  Waxes,  and  of  the  commercial 
products  derived  therefrom.  Founded  on  Benedikt 's  second 
edition  of  "Analyse  der  Fette."  Second  thoroughly  revised 
and  enlarged  edition.     London  and  New  York.  1898.     8vo. 

Bengit,  FftLIX. 
Bauxite  et  aluminium.     Paris,  1902.     Svo. 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  5 1 

BERGEY,  D.  H. 

Handbook  of  Practical  Hygiene.     Easton,  Pa.  [1900]. 

Berghof,  a. 

Die  organischen  FarbstofFe  thierischen  und  pflanzlichen  Ursprungs 
und  deren  Anwendung  in  der  Farberei  und  Zeugdruckerei. 
Wien,  1 90 1.     8vo. 

Beringer,  C.  J. 

Textbook  of  Assaying  for  use  of  those  connected  with  mines.  Sixth 
edition  enlarged.     London,  1900.     8vo. 

Bermbach,  W. 

Die  vvichtigsten  GrundbegrifFe  der  Elektrochemie  und  ihre  Verwer- 
tung  bei  den  neueren  Theorien  der  galvanischen  Elemente  und 
Akkumulatoren.     Nach  einer  Vortrag.     Leipzig,  19CX).     8vo. 

Bernadou,  J.  B, 

Smokeless  Powder,  Nitro- Cellulose  and  Theory  of  the  Cellulose 
Molecule.     New  York,  1901.     Svo.     111. 

Bernat,  Desiderius,  und  Karl  Scheei.. 

Wegweiser  fiir  Acetylen-Techniker  und  Installateure.  Halle  a.  S. 
1 901.     i2mo. 

Bernthsen,  A. 

Kurzes  Lehrbuch  der  organischen  Chemie.  Siebente  Aufiage,  bear- 
beitet  in  Gemeinschaft  mit  E.  Buchner.  Braunschweig,  1899. 
Svo.     111. 

Achte  Auflage.     Braunschweig,  1902. 

Traits   6lementaire   de   chimie   organique.      Traduit  par 
Choffel  et  Suais.     Paris,  1899. 

Trattato  di  chimica  organica.    Traduzione  con  note  per  cura 
di  A.  Mioleti.     Milano,  1899.     8vo. 

Berscii,  J. 

Der  rationelle  Betrieb  der  Essigfabrikation  und  die  Controlle  der- 
selben.     Wien,   1900.     8vo.     111. 

Manufacture  of  Mineral  and  Lake  Ferment,  containing  directions 
for  manufacture  of  all  artificial  Artists'  and  Painters'  Colours, 
Enamel  Colours,  Soot  and  Metallic  Pigments.  Translated  by 
A.  C.  Wright.     London,  1901.     8vo. 


52  BIBLIOGRAPHY   OF   CHEMISTRY. 

Bersch,  \V. 

I  Fabrikation  (Die)  von  Starkezucker,  Dextrin,  Maltosepraparaten,. 

sowie  Zuckercouleur  und  Invertzucker.     Wien,  1900.     8vo.     111. 

Modeme  (Die)  Cheniie.     Eine  Schilderung  der  chemischen  Gross- 
industrie.     Wien,  1899-1900.     8vo.     111.     Three  parts. 

Berthelot,  M. 

Les  carbures  d'hydrogene  1851-1901.     Recherches  experimentales. 
Paris,  1 901. 

Tome  I :   L'ac^tyl^ne  :  synthese  totale  des  carbures  d'hydrogene. 

Tome  II :    Les  carbures  pyrogenes. 

Tome  III.    Combinaisons  des  carbures  d'hydrogene  avec  1' hydrogene, 
Toxyg^ne,  les  Elements  de  Teau. 

Chimie  veg^tale  et  agricole.     Paris,  1899.     4  vols.,  8vo. 

La  synthese  chimique.     Huitieme  edition.     Paris,  190 1. 


Berthelot,  M.,  et  E.  Jungfleisch. 

Traits  616mentaire  de  chimie  organique.     Quatri^me  edition  revue 
A  etconsiderablementaugment^e.  ,  Paris,  1898.     2vols.,8vo.     111. 


i 


I 


/ 


Bertran. 

Nouveau  manuel  complet  du  verrier  et  du  fabricant  de  glaces  et 
cristaux.     Paris,  1900.     2  vols.,  i8mo.     111. 

Bethoux,  v.,  et  J.  Laffon/ 

Resumes  synoptiques  de  chimie  augment6s  de  nombreux  exercises. 
Paris,  1898.     Long  4to. 

Bevan,  E.  J.,  and  C.  F.  Cross. 

Researches  on  Cellulose,  1895- 1900.     London,  1901. 

Bevikr,  Isabel. 

Nutrition  Investigations  in  Pittsburg,  Pa.,  1 894-1 S96.  Bulletin 
No.  52.  U.  S.  Department  of  Agriculture,  Office  of  Experi- 
ment Stations.     Washington,  D.  C,  1898. 

BlAIS. 

Traite  d' analyse  chimique  qualitative.     Paris,  1900.      i6mo. 


SECTION   V. — CHEMISTRY,    PURE  AND  APPLIED.  53 

BiECHELE,  Max. 

Die  chemischen  Processe  und  stochiometrischen  Berechnungen  bei 
den  PriifuDgen  und  Werthbestimmungen  der  im  Arzneibuche 
fiir  das  Deutsche  Reich  (Vierte  Ausgabe)  aufgenommenen 
Arzneimittel.     Berlin,  1902.     8vo. 

Anleituug  zur  Erkennung  und  Priifung  aller  im  Arzneibuch  fiir 
das  Deutsche  Reich  (Vierte  Ausgabe)  aufgenommenen  Arznei- 
mittell.  Zugleich  ein  Leitfaden  bei  Apothekenvisitationen. 
Zehnte  Auflage.     Berlin,  1901.     i2mo. 

Elfte  Auflage.     Berlin,  1902. 

BlEHRINGER,  J. 

Einfiihrung  in  die  Stochiometrie,  oder  die  Lehre  von  der  quantita- 
tiven  Zusammensetzung  der  Korper  und  ihren  mit  dieser  zusam- 
menhangenden  Eigenschaften.  Mit  Rechenbeispielen.  Braun- 
schweig, 1900.     8vo.     111. 

BlELECKI,  J. 

Rzut  oka  na  rozw6j  Chemii  w  xix  stulecin.     Warszawa,  1901.     8vo. 

BifeTRIX,  A. 

Contribution  k  I'etude  des  d^riv^s  de  I'acide  gaUique.  Lyon,  1897. 
8vo. 

BiGELOW,  W.  D. 

The  Composition  of  American  Wines.     Washington,  1900. 

See  in  Section  VI I ^  Bulletins  of  the  Division  of  Chemistry. 

Foods  and  Food  Control.     Washington,  1902.     Six  parts. 
See  in  Section  VII ^  Bulletins  of  the  Division  of  Chemistry. 

Pure-Food  Laws  of  European  Countries  affecting  American  Ex- 
ports. Bulletin  61.  U.  S.  Department  of  Agriculture.  Wash- 
ington, D.  C.     1901.     8vo. 

• 

BiGELOW,  W.  D.  [and  others] . 

Fruits  and  Fruit  Products,  chemical  and  microscopical  examination. 
Washington,  1902. 

See  in  Section  1 7/,  Bulletins  of  the  Division  of  Chemistry. 

Billon,  F. 
Azufre  y  sus  derivados.     Explotacion  del  azufre  nativo  y  de  las 
piritas  :  acido  sulfurico,  etc.     Madrid,  1898.     8vo. 

Le  bois  ;  structure  et  composition  chimique  du  bois,  utilisation  du 
bois  com  me  combustible  et  des  cendres  comme  source  de  sels  de 
potasse,  distillation  du  bois,  etc.     Paris,  1900.     i2mo.     111. 


54  BIBLIOGRAPHY   OF   CHEMISTRY. 

Billon,  F.     [Cont'd.] 

Cloro  y  sus  derivados.     Cloro,  hipochloritos,  acido  clorhidrico,  etc 
Madrid,  1898.     8vo. 

Productos  nitrados  y  amoniacales.     Amoniaco,  nitrates  de  potasa  y 
sosa,  acido  nitrico,  etc.     Madrid,  1898.     8vo. 

Sosa  y  potasa.     Sosas  naturales,  sosa  Leblanc,  potasas  naturales^ 
potasa  de  Stassfurt,  etc.     Madrid,  1898.     8vo. 

BiLTRis,  A.  N.  H.,  and  A.  J.  J.  Vandevelde. 

Inleiding  tot  de  studie  der  analytische  Scheikunde.     Gent,    1900. 
8vo. 

BiLTz,  Henry. 

Experimentelle  Einfiihrung  in   die   unorganische  Chemie.      Kifel^ 

1898.  8vo.     111. 

Practical  (The)  Methods  for  determining  Molecular 
Weights.  Translated  by  Harry  C.  Jones  and  Stephen 
H.  King.     Easton,  Pa.,  1899.     8vo. 

Qualitative   Analyse    unorganischer  Substanzen.      Leipzig,     1899. 
8vo.     111. 

Quantitative   Analyse   unorganischer  Substanzen.     Leipzig,    1899. 
8vo. 

BiRNBAUM,  K. 

Leitfaden  der  chemischen  Analyse.     Siebente  Auflage,  bearbeitet 
von  E.  DieckhofF.     Leipzig,  1900. 

BiSCAN,  W. 

Formeln    und    Tabellen    fiir    den    praktischen    Elektrotechniker. 
Hilfs- und  Notizbuch.     Dritte  Auflage.     Leipzig,  1898.      i2mo. 

BiSCHOF,  C. 

Gesammelte  Analysen  der  in   der  Thonindustrie  benutzten  Mine- 
ralien  und  der  deraus  hergestellten  Fabrikate.     Leipzig,  1901. 

Biser,  Benjamin  F. 

Elements  of  Glass  and  Glass- Making.     A  treatise  designed -for  the 

practical  glass-maker,  comprising  facts,   figures,  recipes,    and 

formulas   for  the   manufacture   of   glass — plain  and   colored. 

With  an  appendix  containing  useful  information  pertaining  to 

the  subject.     Chemically  revised  by  J.  A.  Koch.  Pittsburgh, 

1899.  8vo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  55 

BiZZARRI,    D. 

Tabelle  di  analisi  chimica  qualitativa  dei  principali  corpi  inorganici. 
Secunda  edizione,  reveduta  e  corretta.     Torino,  190 1.     8v'o. 

Blair,  Andrew  A. 

The  Chemical  Analysis  of  Iron.  A  complete  account  of  all  the  best 
known  methods  for  the  analysis  of  Iron,  Steel,  Pig-iron,  Iron 
Ore,  Limestone,  Slag,  Clay,  Sand,  Coal,  Coke,  and  Furnace 
and  Producer  Gases.  Third  edition.  Philadelphia,  1896. 
8vo.     111. 

Fourth  edition,  Philadelphia,  1901.     8vo.     111. 

Blaise,  F.  E. 

A  travers  la  matiere  et  Tenergie.     Paris,  1902. 

Blanc,  G. 

Etude  de  Tacide  isolauronolique.  Constitution  de  Tacide  campho- 
rique,  du  camphre  et  de  ses  d^riv^s.     Paris,  1899.     8vo. 

Blas,  C. 
Traite  de  chimie  analytique.     Quatrieme  edition,  revue,  corrig^e  et 
augmentee.     Louvain,  1901.     3vols.  ,8vo. 

Blasdale,  Walter  C. 

A  Description  of  some  Chinese  Vegetable  Food  Materials  and  their 
nutritive  and  economic  value.  Bulletin  No.  68.  U.  S.  Depart- 
ment of  Agriculture,  "Office  of  Experiment  Stations.  Wash- 
ington, D.  C,  1899. 

Blazy,  a. 
Petrole  (Le)  ^  Bakou  et  les  int^r^ts  fran9aises  au  Caucase.     Paris, 
1902. 

Bleier,  O. 

Neue  gasometrische  Methoden.     Wien,  1898.     8vo.     111. 

Blochmann,  R. 

Luft,  Wasser,  Licht  und  Warme.  Acht  Vortrage  aus  dem  Gebiete 
der  Experimentalchemie.     Leipzig,  1899.     8vo.     111. 

Blochmann,  Reinhart. 

Guide  to  Preparation  Work  in  Inorganic  Chemistry.  Authorized 
translation  by  Jas.  Lewis  Howe.     Lexington,  Va. ,  1902. 


56  bibliography  of  chemistry. 

Blount,  Bertram. 

Practical  Electro- Chemistry.     Westminster  and  New  York,    1901. 
8vo. 

Blount,  Bertram,  and  A.  G.  Bloxam. 
Chemistry  for  Engineers  and  Manufacturers.     Practical  Textbook. 
London,  1 900-1 901.     2  vols.,  8vo.     111. 

Blucher,  H. 

Gifte  und  Vergiftungen,  sowie  die  erste  Hilfe  im  Vergiftungsfallen 
Leipzig,  1899.     8vo.     111. 

Luft  (Die).  Ihre  Zusammensetzung  und  Untersuchung,  ihre  Ein- 
fluss  und  ihre  Wirkungen,  sowie  ihre  technische  Ausnutzung. 
Leipzig,  1899.     8vo.     111. 

Wasser  (Das).  Seine  Zusammensetzung  lind  Untersuchung,  sein 
Einfluss  und  seine  Wirkungen,  sowie  seine  technische  Ausnut- 
zung.    Leipzig,  19C0. 

Blum,  H. 

Beitrag  zur  Kenntniss  der  FarbstofFtheorie.     Basel,  1900. 

BOCQUILLON-LIMOITSIN. 

Formulaire  des  alcaloi'des.     Deuxi^me  Edition.     Paris,  189S.     Svo. 

Bodlander.  G. 
Ueber  langsame  Verbrennung.     Stuttgart,  1898.     Svo. 

Sainmlung  chemischer.     .     .     .     Vortrage. 
BOERO,   J. 

Fabrication  et  emploi  des  chaux  hydrauliques  et  des  ciments.  Paris, 
1901.     Svo.     111. 

BOTTNER,  J. 

Obstweinbereitung  (Die).  Sechste  Auflage.  Frankfurt  a.  Oder, 
1899.     Svo.     111. 

BODENSTEIN,   M. 

Gasreactionen  in  der  chemischen  Kinetik.     Leipzig,  1899.     Svo. 

BOEHM,    R. 

Die  Zerlegbarkeit  des  Praseodyms  und  Darstellung  seltener  Erden 
mit  Hiilfe  einer  neuen  Trennungsmethode.     Halle,  1901.     Svo. 

BOEKE,  J.    D. 
Stoechiometrische  vraagstukken,  ten  gebruike  bij  het  onderwijs  in 
de  scheikunde.     Scsde  herzien  druk.     Alkmaar,  1900. 


SECTION   V. — CHEMISTRY,    PURE    AND   APPLIED.  57 

BOSSXER,  F. 

Die  Verwerthung  der  ausgebrauchten  Gasreinigungstnassen  auf  Blut- 
laugensalz,  Ammoniak-  und  Rhodanverbindungen.  Nebst 
Anhang:  Die  neuen  Methoden  der  nassen  Cyangewinnung  aus 
Leuchtgas.     Wien,  1901.     8vo. 

BOTTGER,   H. 

Lehrbuch  der  Chemie.     Braunschweig,  1902.     8vo.     111. 

BoTTGER,  WiLHELM. 

Grundriss  der  qualitativen  Analyse  vom  Standpunkte  der  Lehre  von 
den  lonen.     Leipzig,  1902. 

BOIZARD,  L. 

Notions  sur  les  boissons  ferment6es.  Les  alcools  et  les  vinaigres. 
Paris,  1898.     8vo.     III. 

Bolley's  Handbuch  der  chemischen  Techologie.  Herausgegeben 
von  P.  A.  Bolley  und  K.  Birnbaum,  fortgesetzt  von  C.  Engler. 
Neue  Folge.  Lunge,  G.  Die  Industrie  des  Steinkohlentheers 
und  Ammoniaks.  Vierte  Auflage,  von  H.  Kohler.  Vol.  11. 
Braunschweig,  1900.     8vo.     111. 

Boltzmann,  L. 

Voriesungen  iiber  Gastheorie.  Theil  11.  Theorie  van  der  Waals  ; 
Gase  mit  zusammengesetzten  Molekiilen.  Gasdissociation. 
Schlussbermerkungen.     Leipzig.  1S99.     8vo. 

Le9ons  sur  la  theorie  das  gaz.  Traduits  par  A.  Gallotti 
avec  une  introduction  et  des  notes  par  M.  BrillOuin. 
Paris,  1902.     8vo.     111. 

BOMBOLETTI,  A. 

Prime  nozioni  di  analisi  chimica  qualitativa.     Roma,  189S.     8vo. 

Boxatti,  V. 

Nozioni  di  chimica  e  di  mineralogia.     Padova,  1899.     ^vo.     111. 

BONAZZI,  J. 

Gli  alimenti  in  generale  ed  in  particolare  quelli  di  natura  vegetale 
communemente  usitati  nella  nutrizione  del  bestiame  agricolo. 
Parma,  1899. 

BoxET,  B. 

Elementos  de  quiniica  orgatiica  aplicada  a  la  famiacia.  Madrid, 
1902.     Svo. 


58  BIBLIOGRAPHY   OF   CHEMISTRY. 

Bon  J  KAN,  E. 
Traite  d' analyse  chimique,  microbiologique  et  micrographique  des 
eaux  potables.     Deuxi^me  Edition.     Paris,  1899.      8vo.      111. 

BONNEFOI,  J. 

Combinaisons  des  sels  haloides  de  lithium  avec  rammoniaqtie  et  les 
amines.     Paris,  1901.     111.     8vo. 

BONNEL,  J.  F. 

Les  atomes  et  hypotheses  dans  la  geometric.  Troisi^me  Edition. 
Paris,  1899. 

BORCHERS,  W. 

Electrometalurgia.  Preparacion  de  los  metales  por  medio  de  la 
corriente  electrica.  Traducido  por  L.  V.  Paret.  Madrid,  1899. 
4to,     111. 

BORGHT,  R.  VAN  DER. 

Beitrage  zur  Geschichte  der  Deutschen  Reisstarke- Industrie.  Ber- 
lin, 1899.     ^vo. 

BORGMANN,  J. 

Chromgerbung  (Die).     Berlin,  1902.     8vo.     111. 

Die  Feinlederfabrikation  in  ihrer  ganzen  Herstellungsweise  inclusive 
der  Combinationsgerbung.     Berlin,  1900.     Roy.  8vo.     111. 

BosQUi,  Francis  L. 
Practical  Notes  on  the  Cyanide  Process.     New  York,  1899.     8vo. 

BOTTA,  G. 
Analisi  quantitativa  col  cannello  f erruminatorio.    Milano,  1 898 .    8 vo, 

BOTTAZZI,  FiLIPPO. 

Trattato  di  chimica  fisiologica  per  uso  dei  medici  e  degli  studenti^ 
Milano,  1898.     2  vols.,  8vo.     111. 

Physiologische  Chemie  f iir  Studierende  und  Aerzte.    Deutsch 
von  H.  Boruttau.     Wien,  1900-1902.     2  vols.,  8vo. 

Bottler,  M. 

Animalischen  (Die)  Faserstoffe.  Vorkommen  und  Gewinnung, 
Eigenschaften  und  technische  Verwendung,  Bleichen  und  Farben. 
derselben.     Wien,  1901.     8vo.     111. 


I 

;t1 


SECTION   V.       CHEMISTRY,    PURE   AND   APPLIED.  59 

BOUANT,  E. 

Cours  de  physique  et  de  chimie.     Sixi^me  Edition.     Paris,   1899. 

8vo.     111. 

Neuvi^me  edition.     Paris,  19CX).     Svo.     111. 
Cours  de  chimie.     Notions  gen^rales  m^talloides,  sels,  pour  la  classe 

de  seconde  C  et  D.     Paris,  1902.     i2mo.     111. 
Elements    de    chimie.     Notions   gen^rales,    m^talloides,    pour   les 

classes  de  quatrieme  B  et  de  philosophie.     Paris,  1902. 
La  physique  et  la  chimie  du  brevet  el^mentaire  de  capacit6  de  I'en- 

seignment  primaire.    Huitieme  Edition.    Paris,  1900.    Svo.    IlL 

BoUDRfeAUX,  C.  H. 

Trait6  elementaire  de  manipulations  chimiques.     Troisieme  edition, 
Paris,  1898.     8vo.     111. 

BOURSAULT. 

Recherche  des  eaux  potables  et  industrielles.     Paris,  1900.     Svo. 

Boyle,  Robert. 
New  Experiments  and  Observations  made  upon  the  Icy  Noctiluca, 
imparted  in  a  letter  to  a  friend  living  in  the  country.  To  which 
is  annexed  a  Chymical  Paradox.  London.  Printed  for  R.  E» 
for  B.  Tooke  at  the  Ship  in  St.  Paul's  Churchyard.  168^^. 
i2mo.  pp.  [vi]-i5o. 
Tracts  containing :  i.  Suspicions  about  some  Hidden  Qualities  of 
the  Air,  with  an  appendix  touching  celestial  magnets  and  some 
other  particulars.  11.  Animadversions  upon  Mr.  Hobbes's  prob- 
lemata  de  vacuo,  iii.  A  discourse  of  the  cause  of  attraction  by 
suction.  London,  printed  by  W.  G.,  and  are  to  be  sold  by 
M.  Pitt,  at  the  Angel  against  the  little  north  door  of  St.  Paul's 
church.     1674.     i2mo. 

Boyle,  R.,  and  E.  H.  Amagat. 

Memoirs  on  the  Laws   of   Gases.      Translated  and   edited  by  C- 

Barus.     New  York,  1S99. 
Harper's  Scientific  Memoirs. 

Brannt,  Wm.  T. 
India  Rubber,  Gutta-Percha  and  Balata :  occurrence,  geographical 
distribution  and  cultivation  of  rubber  plants  ;  manner  of  obtain- 
ing and  preparing  the  raw  materials,  modes  of  working  and 
utilizing  them,  including  washing,  loss  in  washing,  maceration, 
mixing,  vulcanizing,  rubber  and  gutta-percha  compounds, 
utilization  of  waste,  balata,  and  statistics  of  commerce.  With 
numerous  tables  and  diagrams.  Philadelphia,  1900.  i2mo. 
Cloth.     111. 


6o  bibliography  of  chemistry. 

Brandstatter,  F. 

Die  Untersuchung  der  Mineralfarben  in  den  chemisch-praktiscben 
Uebungen  an  Oberrealschulen.     Pilsen,  1900. 

Brasch,  R. 

Die  Anwendung  der  physikalischen  Chemie  auf  die  Physiologie  und 
Pathologie.     Wiesbaden,  1901.     8vo. 

BrXuer,  p. 

Aufgaben  aus  der  Chemie  und  phj'sikalischen  Chemie.  Nebst  Auflo- 
sungen.     Leipzig,  1899. 

Brearley,  Harry,  and  Fred  Ibbotson. 

The  Analysis  of  Steel  Works  Material.  London,  New  York  and 
Bombay,  1902.     Svo.     III. 

Brbdig,  G. 

Anorganische  Fermente.  Darstellung  colloidaler  Metalle  auf  elek- 
trischem  Wege  und  Untersuching  ihrer  katalytischen  Eigen- 
schaften.     Contactchemische  Studie.     Leipzig.     Svo.      111. 

Ueber  die  Chemie  der  extremen  Temperaturen.    Leipzig,  1901 .     Svo. 

Breton,  T.  L. 

Carbure  (Le)  de  calcium  et  Tac^tylene.     Paris,  1897. 

Briggs,  W.,  and  R.  W.  Stewart. 

Advanced  Practical  Inorganic  Chemistry.     London,  1900. 

Chemical  Analysis,  qualitative  and  quantitative.   London,  1 898.    Svo. 

University  Tutorial  Series. 

•  J  Brizard,  L. 

Recherches  sur  la  reduction  des  composes  nitros^s  du  ruthenium  et 
de  Tosmium.     Paris,  1900.     8vo.  . 

Broquet,  R.,  et  C.  Dethier. 

Manuel  d' analyse  chimique  k  T  usage  des  fabricants  de  sucre.  Brux- 
elles,  1898.     Svo.     111. 

Brown,  Walter  L. 

Manual  of  Assaying  Gold,  Silver,  Copper,  Tin,  and  Lead  Ores.  Cor- 
rected and  enlarged  by  A.  B.  Griffiths.     London,  1S98.     i2nio. 

''■  Bruch,  W. 

t(|  Biologische  (Das)  Verfahren  zur  Reinigung  von  Abwassern.     Ber- 

lin, 1S99.     Svo. 

•  ■■ 

i.i 

I 

I ,  j 

I 

I 

I  ] 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  6l 

Bruggemann,  H. 

Bestimmung  von  Fuselol  in  alkoholischen  Fliissigkeiten.  Leipzig, 
1899.     8vo. 

Spinnerei  (Die),ihreRohstofFe,  Entwicklung und heutige Bedeutung, 
Zweite  Auflage.     Leipzig,  1901.     Svo.     111. 

Bruhl,  J.  W. 

Die  Pflanzen  Alkaloide.  In  Gemeinschaft  mit  E.  Hjelt  und  O. 
Aschan.  (Aus :  Roscoe-Schorlemmer.  Ausfiihrliches  Lehr- 
buch  der  Chemie.)     Braunschweig,  1900.     Svo.     111. 

Chemie  der  fiinfgliedrigen  heterocyclischen  Systeme  mit  Kohlen- 
stofiF-,  SauerstofF-,  Schvvefel-,  Selen-  und  Stick stoffatomen.  Bear- 
beitet  in  Gemeinschaft  mit  E.  Hjelt  und  O.  Aschan.  Braun- 
schweig, 1898.     Svo.     111. 

Chemie  der  sechsgliedrigen  heterocyclischen  Systeme.  Bearbeitet 
in  Gemeinschaft  mit  E.  Hjelt  und  O.  Aschan.  Braunschweig, 
1899.    Svo. 

Bruni,  G. 
Ueber  feste  Losungen.     Stuttgart,  190 1.     Svo.     111. 

Sammlung  chemischer  und  chemischtechnischer  Vortrage. 

Brunner,  H. 

Guide  de  1' analyse  chimique  qualitative  des  substances  minerales  et 
des  acides  organiques  et  alcaloides.  Deuxi^me  edition,  revue 
et  augment^e.     Paris,  189S.     Svo. 

Bryant,  E.  G. 

Graduated  (A)  Course  of  Chemical  Problems.  Birmingham,  Leices- 
ter, and  Leamington,  1S97. 

Bryk,  E. 

Kurzes  Repetitorium  d^r  Chemie.  Nach  den  Werken  und  Vorlesun- 
gen  von  Arnold,  Bemthsen,  Fischer,  Gorup-Besanez,  Graham- 
Otto  u.  a.  bearbeitet.     Dritte  vermehrte  und  verbesserte  Auflage. 

Theil  I.     Anorganische  Chemie.     Leipzig,  189S. 

Theil  II.  Organische  Chemie.  Ausgabe  fiir  Chemiker.  Leipzig, 
1 90 1.      i2mo. 

Vierte  Auflage.     Leipzig,  1902. 


.  \ 


62  BIBLIOGRAPHY    OF   CHEMISTRY. 

Buchanan,  J.  F. 
Brassfounders'  Alloys.     Practical  handbook  containing  useful  tables, 
notes,   and  data,   with   descriptions  of   approved  and   modem 
methods  and  appliances  for  melting  and  mixing  Alloys.     Lon- 
don, 1 901.     8vo. 

Buchka,  K.  von. 
Lehrbuch  der  analytischen  Chemie  Zweite,  Auflage.      Wien,  1901. 
8vo. 

'  Die  Nahrungsmittelgesetzgebung  im  Deutschen  Reiche.  Sammlung 
der  Gesetze  und  wichtigsten  Verordnungen  betreffend  den  Ver- 
kehr  mit  Nahrungsmitteln,  Genussmitteln  und  Gebrauchsge- 
genstanden,  nebst  den  amtlichen  Anweisungen  zur  chemischen 
Untersuchung  derselben.     Berlin,  1901.     8vo. 

Buckingham,  Edgar. 

An  Outline  of  the  Theory  of  Thermodynamics.     New  York,  1900. 
8vo.     111. 

BtJCHKLER,  Max. 
Leitfaden  fiir  den  landwirthschaflichen  Brennereibetrieb.      Braun- 
schweig, 1898.     8vo.     111. 

Manuel  de  distillerie.  Guide  pratique  pour  ralcoolisation 
des  grains,  des  pommes  de  terre  et  desmati&res  sucr^es. 
Traduit  de  Tallemand  et  augmente  par  L.  Gautier. 
Paris,  1899.     8vo.     111. 

BtJcHELKR,  Max,  et  E.  Lkgikr. 

Traite  de  la  fabrication  de  I'alcool.     Paris  [?] ,  1 899.     2  vols. ,  8vo.    111. 

BtJLOW,  C. 
Chemische  Technologic  der  AzofarbstofiFe  mit  besonderer  Beriick- 
sichtigung  der  deutschen  Patentlitteratur.  Part  11.  Fabrika- 
tion  und  Anwendung  der  Azofarbstoflfe,  iibersichtlich  geordnet 
auf  Grund  der  "  Natiirlichen  Systematik  der  Azofarbstoflfe." 
Leipzig,  1898.     8vo. 

BUJARD,  A. 

Leitfaden  der  Pyrotechnik  ;  lunfiihrung  in  die  Chemie  der  wich- 
tigsten Rohniaterialen  und  SprengstofTe  der  Kunstfeuerwerkerei. 
vStuttgart,  1899.     8vo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  63 

BujARD,  A.,  und  E.  Baier. 
Hilfsbuch  fiir  Nahrungsmittelchemiker  zum  Gebraucli  im  Labora- 
torium  fiir  die  Arbeiten  der  Nahrun^smittelkontrole,  gerichtliche 
Chemie  und  alle  Zweige  der  offentliche  Chemie.     Zweite  neu- 
gearbeitete  Auflage.     Berlin,  1900.     8vo.     111. 

BUNGE,  G. 

Text-Book  of  Physiological  and  Pathological  Chemistry.  Second 
English  edition  translated  from  the  fourth  German  edition ^by 
Florence  A.  Starling  and  edited  by  Ernest  H.  Starling.  London 
and  Philadelphia,  1902.     8vo.     111. 

Burbury,  S.  H. 

A  Treatise  on  the  Kinetic  Theory  of  Gases.  London  and  New  York, 
1899.     8vo. 

Burgh,  N.  P. 
A  Treatise  on  Sugar  Machinery,  including  the  process  of  producing 
sugar  from  the  cane.     Refining  moist  and  loaf  sugar.     London, 
1863. 

« 

BURSTYN,  M. 

Elektrotechnischer  Unterricht  und  Anleitung  zum  Betriebe  elek- 
trischer  Anlagen  insbesondere  auf  Kriegsschiffen.  Zweite 
Auflage.     Pola,  1898.     8vo. 

Buscii.  M. 

Die  Constitution  der  Urazine.  Pr.  Luitp.  Festschrift.  Erlangen, 
1 901. 

Buss,  F. 

Dynamische  Untersuchungen  iiber  die  Bildung  von  Amidoazofarb- 
stofFen.     Darmstadt,  1898.     8vo. 

BussARD,  B.,  et  H.  Dubois. 

Le9ons  el6mentaires  de  chimie.     Paris.  1898.     8vo.     111. 

BUTTERFIEI.D,  W.  J.  A. 

Chemistry  (The)  of  Gas  Manufacture.  Practical  handbook  on  pro- 
duction, purification,  testing  of  illuminating  gas  ;  assay  of  bye- 
products  of  gas  manufacture.  Second  edition  with  ne  at  chapter 
on  acetylene.     London,  189S.     8vo.     111. 


il 

i1 


I 

i  I 


I 

il 

tI 


64  BIBLIOGRAPHY   OF   CHEMISTRY. 

Cadet,  J.,  et  G.  Rodigo. 
Analyses  ndcessaires  au  chimiste  m^tallurgiste,  suivies  d'  une  m^thode 
generale  d'analyse  qualitative  et  d'une  dtude  des  travaux  pra- 
tiques efiFectu6s  dans  un  laboratoire.     Paris,  1901.      8vo.     III. 

1  il  Calugareanu,  D. 

'■  Recherches  de  physiologie  experimentale  et  de  chimie  physique  sur 

rhdmatolyse.     Tours,  1902.     8vo. 


I 


' 


' 


It 


I 


'A 


<  I 

I  ■ 

I 


Calzavara,  v. 

L'industria  del  gaz  illuminante.     Milano,  1899.     i6mo.      111. 

Calzolari.  F. 

Nuove  anomalie  crioscopiche  dovute  a  formazionedi  solutione  solide. 
Ferrara,  1899. 


Campbell,  Joseph. 

}  Simple  Tests  for  Minerals  ;  or,  Every  man  his  own  analyst.      With 

I  tables  and  illustrations.      Seventh  thousand.      Sydney,    1898. 

!  i2mo. 

•   Campredon,  L. 

Analyse  chimique  et  essais  des  combustibles.     Paris,  1899.      Svo. 

Deuxi^me  Edition.     Paris,  1902.     8vo. 


Cantamessa,  F. 
Vino  (II J,  sua  produzione,  consen^azione  e  commercio.       Torino, 
1899.     8vo.     111. 

Capellaro,  Giuseppe. 

Manuale  dell'uomo  industrioso,  ossia  raccolta  degli  ultimi  ritrovati 
della  scienza  chimica  applicabili  alle  diverse  industrie.  Milano, 
1898.      i6mo. 

Capel,  G.  C.  C. 

IJe  venificiis  apud  Romanos.     Hag?e-Comitium,  1900.     8vo. 

Capelle,  Edouard. 

L'ficlairage  a  r acetylene.     Paris,  1898.     Svo.     111. 

L'Eclairageet  le  chauffagepar  lacetylene,  etude  technique 
et  pratique.    Nouvelle  edition.     Paris.  1902.     8vo.     111. 

Carbayo,  J.  M.  B. 
Tratado  de  quimica  inorganica  en  armonia  con  los  adelantos  mo- 
iij  dernos  de  la  ciencia.     Madrid,  1899.     410. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  65 

Carles,  P. 

Derives  (Les)  tartriques  du  vin.  Deuxifeme  edition.  Bordeaux, 
1898.     8vo. 

Carmody,  p. 

Elementary  Chemical  Analyses.  Distinguishing  Tables  and  Tests. 
Trinidad,  1902. 

Carnot,  Adolphe. 

Traite  d' analyse  des  substances  mindrales.      Tome  i.    Mdthodes 

g^nerales  d' analyse  qualitative  et  quantitative.     Paris,   1898. 

8vo.     111. 

To  be  completed  in  three  volumes. 

Carnot,  Clausius  and  Thomson. 

The  Second  Law  of  Thermodynamics.     Edited  by  W.  F.  Magie. 

New  York,  1899. 

Harper's  Scientific  Memoirs. 

Carr,  Oma. 

Analyses  of  Tanning  Materials  and  Hide  Powder  Tests.  Proceed- 
ings of  the  Meeting  of  the  Association  of  Agricultural  Chemists, 
held  at  Washington,  D.  C.»  November  16,  1900,  including  Ref- 
eree's Report,  and  papers  by  Wiley  and  Krug.     Boston,  1901. 

Carstensen,  J. 

Skematisk  oversigt  oven  den  uorganiske  chemie,  tel  brug  ved  repe- 
titionen.  Efter  S.  M.  Jorgensen  og  O.  T.  Christensens  Laere- 
boger.     Kj0benhavn,  1897. 

Caruso,  F.  M. 

Nuovi  rapporti  tra  i  pesi  atomici  e  specifici  dei  corpi  indecomposti 
elealtre  propriety della materia.    Palermo,  1897.    8vo.    2  plates. 

Casoria,  Eugenio. 

Guida  air  analisi  chimica  qualitativa  dei  corpi  inorganici.  Milano, 
1901.      i6mo. 

Casoria,  E. 

L'acqua  iodica  uella  valle  di  Sarno  (provincia  di  Salerno);  studi  e 
ricerche  chimiche.     Firenze,  1899.     ^^'O- 

Cassaux,  C.  de. 

Essai  sur  Tart  de  cultiver  la  canne  et  d'en  extraire  le  sucre. 
Paris,  1 78 1. 


r> 


Cai'ro,  J. 
La  liquefaction  des  gaz.     M^thodes  nouvelles,  applications.      Par 
1899. 

Causse. 

De  la  constitution  des  alaloiides  v^g^taux.    Paris,  1899. 

Cavalier,  J. 
Recherches  sur  les  Others  phosphoriques.     Rennes,  1898.      Svo. 

Cazai.is,  F. 
Traite  pratique  de  I'art  de  faire  le  viu.     Deuxi^me  ^ition.      Mon 
pellier,  1899.     Svo.     111. 

CfesARO,  G.,  et  P.  BussY. 
Expose  eiementaire  des   principes  de  la  saccharimetrie  optigw 
Paris,  1902.    Svo.     111. 

Chabert. 

L'acidimeirie  Ik  la  propriety.    Paris,  1901,    Svo. 

Chavelle,  Ph. 

Etude  du  pouvoir  r^ducteur  de  quelques  sucres.    Paris,  1899.     Svo 

Charabot,  E. 
Gen&se  des  composes  terp^niques  dans  les  v^getaux.    Paris,  1900. 
Les  parfuins  artificiels.     Muse  artificiel,  terpin^ol,  acetate  de  lyna 
lyle,  rhodinol,  ocillet.  etc.     Paris,  1899.     161110.    111. 

Charabot,  E..  J.  Di'pont  et  L.  Pillet. 
Les  huiles  essentiels  et  leurs  principaux  coustituants.     Paris,  1899 


SECTION   V. — CHEMISTRY,    PURE   AND  APPLIED.  67 

Chemische  Recepte.  Deutsche  Ausgabe  der  von  der  Atlas  Chemical 
Company  in  Sunderland,  England,  herausgegebenen  Englischen 
Ausgabe  "  Chemical  Recipes."     Leipzig,  1901. 

Chkmische  und  medicinische  Untersuchungen.  Festschrift  zur 
Feier  des  60.  Geburtstages  von  M.  JofiF^.  Mit  Beitragen  von 
P.  Baumgarten,  Lassar-Cohn,  E.  von  Leyden,  W.  Lossen  u.  A. 
Braunschweig,  1901.     8vo.     111. 

Chemistry  Matriculation  Model  Answers.  London  University 
Papers  from  June,  1888,  to  January,  1898,  with  answers.  Lon- 
don, 1898.     8vo. 

Chemistry  Matriculation  Papers  from  June,  1876,  to  January, 
1902.     London,  1902.     8vo. 

Chemistry  Matriculation  Papers  from  June,  1875,  to  January, 
1898.  The  last  46  papers  set  at  the  Matriculation  Examination 
of  the  University  of  London.    London,  1898.    8vo. 

Chemistry'  Papers,  last  50  years  set  at  the  Matriculation  Examina- 
tion of  London  University,  with  model  answers  to  paper  of 
January.    London,  1900.    8vo. 

Chesneau,  G. 

Lois  generales  de  la  chimie.  Introduction  du  cours  de  chimie  gene- 
rale  profess^  k  rficole  nationale  des  mines.  Paris,  1899. 
8vo.     111. 

Chimica  igienica.  Corso  di  lezioni  esposte  nella  R.  University  di 
Modena  nell'  anno  scolastico  1 897-1 898.     Modena,  1898.    8vo. 

Chittenden,  R.  H. 

Studies  in  Physiological  Chemistry.  Being  reprints  of  the  more 
important  studies  issued  from  the  Laboratory  of  Physiological 
Chemistry.  Sheffield  Scientific  School  of  Yale  University  dur- 
ing the  years  1897- 1900.     New  York,  1901.     8vo. 

Christensen,  C. 

Uorganisk  Kemi.     Ottende  Udgave.     Kj0benhavn,  1901. 

Christensen,  Odin  T.,  og  C.  A.  F.  Tuxen. 

Ovelser  i  kvantitativ  og  agrikulturkemisk  analyse.  Kj0benhavn, 
1S98.     Svo. 


68  bibliography  of  chemistry. 

Chroustschoff,  p. 

Introduction  k  1' etude  des  ^quilibres  chimiques.     Traduit  par  G. 
Mouron.     Paris,  1894. 

Church,  A.  H. 

The  Chemistry  of  Paints  and  Painting.    Third  edition,  revised  and 
enlarged.    London,  1901. 

ClLLIS,  E.  DE. 

La  density  dei  mpsti,  dei  vini  e  degli  spiriti  ed  i  problemi,  che  ne 
dipendono  ;  ad  uso  degli  enochimicie  dislillatori.     Milano,  1899 
i2mo.    111. 

Claassen,  H. 

Die  Zuckerfabrikation,  mit  besonderer  Beriicksichtigung  der  Be- 
triebes.     Magdeburg,  1901.     8vo. 

Clarke,  Frank  Wigglesworth. 
Contributions  to  Chemistry  and  Mineralogy  from  the  Laborator>'  of 
the  United  States  Geological  Survey.    Bulletin  No.  167.     Wash- 
ington, D.  C,  1900. 

Analyses  of  Rocks.  Laboratory  of  the  United  States  Geological 
Survey,  1 880-1 899,  tabulated.  Bulletin  of  the  United  States 
Geological  Survey,  No.  168.     Washington,  D.  C,  1900.     8vo. 

Classen,  A. 

;i  Ausgewahlte  Methoden  der  analytischen  Chemie.     Braunschweig, 

1 901.     2  vols.,  8vo.     111. 

Classen,  Alexander. 

Handbuch  der  analytischen  Chemie.  Theil  11.  Handbuch  der  quan- 
titativen  Analyse  in  Beispielen.  Funfte  Auflage.  Stuttgart, 
1900. 

Quantitative  Analysis.  Authorized  Translation  from  the 
fifth  German  edition.  With  an  Appendix  on  the 
Qualitative  Analysis  of  Minerals,  Ores,  Slags,  Metals, 
Alloys,  etc.,  including  the  rare  elements,  by  Norman 
F.  Harriman.     Ann  Arbor,  Mich.,  1902.     8vo.     111. 


J 


■.; 


*m 


a 


i 


Classen,  Alexander,  and  Walter  Lob. 

Quantitative  Chemical  Analysis  by  Electrolysis.  Authorized  Trans- 
lation. Third  English  from  the  revised  and  greatly  enlarged 
fourth  German  edition  by  William  Hale  Herrick  and  Bertram  B. 
Boltwood.     London  and  New  York,  189S.     8vo. 


section  v. — chemistry,  pure  and  appi.ied.  69 

Clauss,  F. 

Wassergas-Erzeugung  in  continuirlichem  Belrieb.  Nebst  einem 
Anhang :  Ueber  die  nothwendigen  Verluste  beim  Dellwick 
Process.     Berlin,  19CX). 

Clautriau,  G. 

La  chimie  dans  la  vie  quotidienne.     Bruxelles,  1899.     8vo. 

Clerc,  L.  p.,  et  G.  H.  Niewengi^owski. 

Chimie  (La)  du  photographe.  i.  Notions  g6n^rales  dechimie  pho- 
tographique.     Paris,  1898.     i2mo. 

Deuxieme  Edition.     Paris,   1901.     i2mo.     111. 

Vol.  III.  Preparation  des  surfaces  sensibles.    Paris,  1899.    i2mo.  111. 

Vol.  IV.  Les  bains  photographiques.     Paris,  1900.     i2mo.     111. 

Vol.  V.  Traitement  des  residus.     Paris,  1900.     i2mo.     111. 

Clouth,  F. 
Gummi,  Guttapercha  und  Balata.     Ihr  Ursprung  und  Vorkommen, 
ihre  Gewinnung,   Verarbeitung   und  Verwendung.      Leipzig, 
1899.     8vo.     111. 

Clowes,  Frank. 

A  Treatise  on  Practical  Chemistry  and  Qualitative  Analysis,  adapted 
for  use  in  the  laboratories  of  colleges  and  schools.  Seventh 
edition.     London,  1899. 

Clo>\'es,  Frank,  and  J.  Bernard  Coleman. 

Quantitative  Chemical  Analysis,  adapted  for  use  in  the  laboratories 
of  colleges  and  schools.  Fifth  edition.  London,  1900.  8vo. 
111. 

^OBI^BNTZ,  ViRGII.. 

A  Manual  of  Volumetric  Analysis.  Treating  on  the  Subjects  of 
Indicators,  Test-Papers,  Alkalimetry,  Acidimetry,  Analysis  by 
Oxidation  and  Reduction,  lodometry.  Assay  Processes  for  Drugs 
with  the  Titrimetric  Estimation  of  Alkaloids.  Estimation  of 
Phenol,  Sugar.  Tables  of  Atomic  and  Molecular  Weights. 
Philadelphia.  1901. 

COFFlCxNAL,  L. 

Verres  et  emaux.     Paris,  1900.     8vo.     111. 

^OFFIGNIER. 

^laiiuel  du  fabricant  de  vernis.     Paris,  1902.      i6mo.     111. 


H 


70  biblicxjraphy  of  chemistry. 

Cohen,  E. 

Experimentaluntersuchung  iiber  die  Dissociation  geloster  Korper 
in  Alkohol-Wassergemischen.     Rotterdam,  1898.     410.      111. 

Vortrage  fiir  Aertzte  iiber  physikalische  Chemie.     Leipzig,  1901. 

Voordrachten  over  physische   Scheikunde   voor   Geneeskundigen, 
Amsterdam,  1901.     8vo. 

Cohen,  Jui^ius  B. 

Practical  Organic  Chemistry  for  advanced  students.     London  and 
New  York,  1901.     8vo.     111. 

Theoretical  Organic  Chemistry.     London  and  New  York,  1902. 

CoHN,  Alfred  I. 

Indicators  and  Test  Papers,  their  source,  preparation,  application, 
and  tests  for  sensitiveness.     A  resume  of  the  current  facts  re- 
garding the  action  and  application  of  indicators  and  test  papers 
;j|  which  have  been  proposed  from  time  to  time  and  are  in  present 

use  in  chemical  manipulation,  with  a  tabular  summarj^  of  the 
application  of  indicators,  designed  for  the  use  of  chemists,  phar- 
macists, and  students.  Second  edition,  revised  and  enlarged. 
New  York  and  London,  1902. 

COIGNET,  F. 

Traitement  des  quartz  aurif^res.     Paris,  1900.     8vo.     Plates. 


I 


i    y- 


,i  '■■■ 

■■'■  ,1! 


C01.BV,  A.  L. 

Review  and  Text  of  the  American  Standard  Specification  for  Steel. 
Adopted  in  August,  1901,  by  the  American  Section  of  the  In- 
ternational Association  for  Testing  materials.  Second  edition, 
rewritten  and  containing  the  revised  Text  of  the  Standard 
Specifications.     Easton,  1902.     i2mo. 

C0L1.1ER,  Peter. 

Sorghum,  its  culture  and  manufacture.     Cincinnati,  1884. 

C01.UNS,  H.  F. 

The  Metallurgy  of  Lead  and  Silver.  Being  one  of  a  Series  of  Trea- 
tises on  Metallurgy  wTitten  by  Associates  of  the  Royal  School 
of  Mines.     Edited  by  W.  C.  Roberts-Austen. 

Part  I.  Lead.  The  Manufacture  of  Lead  with  sections  on 
Smelting  and  Desilverization,  and  chapters  on  the 
Assay  and  Analysis  of  the  Materials  involved.  Lon: 
don,  1899.     8vo.     111. 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  7 1 

Collins,  H.  F.     [Cont'd.] 

Part  II.  Silver.  Sources  and  Treatment  of  Silver  Ores, 
together  with  descriptions  of  Plant,  Machinery,  and 
Processes  of  Manufacture,  Refining  of  Bullion,  Cost 
of  Working,  etc.    London,  1900.    8vo.     111. 

CoLOMER,  Felix,  and  Charles  Lordier. 

Combustibles  industriels.  Houille,  p^trole,  lignite,  tourbe,  bois, 
charbon  de  bois,  agglomerds,  coke.     Paris,  1902.     8vo.     111. 

COLSON,  R. 

Memoires  originaux  des  cr6ateurs  de  la  photographic  :  Nicephore 
Niepce,  Daguerre,  Bayard,  Talbot,  Niepcede  St.  Victor,  Poitevin, 
annot^s  et  commentes.     Paris,  1898.     8vo. 

Colombo,  Carlo. 

Elementi  di  fisica  e  di  chimica  compendiati  per  la  preparazione  agli 
esami  pei  posti  di  alunno  nell'amministrazione  postale  e  tele- 
grafica  dello  stato,  pubblicati  a  cura  di  Vincenzo  Tordi.  Roma. 
1902.     8vo. 

Combrune,  Mich.     The  Theory  and  Practice  of  Brewing.    London, 

1762. 

An  Essay  on  Brewing.    London,  1758. 

CoNGDON,  Ernest  A. 

Brief  Cdurse  in  Qualitative  Analysis.     New  York,  1898.     8vo. 

Laboratory  Instructions  in  General  Chemistry.  Philadelphia.  8vo. 
111. 

Coxgres     international    de    Tacetylene.     Rapports,   discussions 
travaux  et  resolutions  publics.     Paris,  1899  [?]  1901. 

Cook,  E.  H. 

First  Year's  Course  of  Experimental  Work  in  Chemistry.  London 
and  New  York,  1898. 

Cooper,  A.  J. 
Elementary  Practical  Chemistry  for  the  use  of  students  in  science 
classes  and  in  Schools  of  Science.     London,  1899.     i2mo.     111. 

CoppocK,  John  B. 
Volumetric  Analysis,  specially  adapted  to  the  requirements  of  students 
entering  for  the  advanced  practical  chemistry  examinations  of 
the  Science  and  Art  Department.   London  and  New  York  [  1 900] . 
1 2  mo. 


72  BIBLIOGRAPHY   OF   CHKMISTRY. 

CoRBiN,  H.  E.,  and  A.  M.  Stewart. 

Handbook  of  Physics  and  Chemistry  adapted  to  first  examination  of 
conjoint  Examining  Board  of  Royal  College  of  Physicians  and 
Surgeons.     London,  1899.     8vo.     111. 

CORDEMOY,  H.  DE. 

Gommes,  resines  d'origine  exotique  et  v6g6taux  qui  les  produisent, 
particuli^rement  dans  les  colonies  f  ran^aises.  Paris,  1 9C».  Svo. 
111. 

CossA,  A. 

Prime  nozioni  elementari  di  elettrochimica.     Milano,  1901.      i6mo. 

Coucou. 

Les  p^troles  de  Roumanie.     Paris,  1901. 

CoupiN,  H. 

Diastases  (Les)  ou  ferments  solubles.     Paris,  1899.     Svo.      111. 

Cousins,  H.  H. 
Chemistry  of  the  Garden.     London,  189H. 

COWELL,  W.  B. 

Pure  Air,  Ozone,  and  Water  ;  a  practical  treatise  of  their,  utilization 
and  value  in  oil,  grease,  soap,  paint,  glue,  and  other  industries, 
London,  1900.      i2mo.     111. 

Crobauoh,  Frank  L. 

•  Methods  of  Chemical  Analysis  and  Foundry  Chemistry.     Cleveland, 

Ohio,  1901. 

Crolas,  F.,  et  MoREAU. 

Pharmacie  chimique.     Paris,  1898.     8vo. 

Precis  de  phannacie  chimique.     Deuxieme  edition.     Paris,  1902. 

Crook,  James  K. 

The  Mineral  Waters  of  the  United  States  and  their  therapeutic  uses  ; 
with  an  account  of  the  various  mineral-spring  localities,     .     .     . 
1  etc.,  and  an  Appendix  on  Potable  Waters.     New  York,  1899, 


I 


;i 


8vo. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPI.IED.  73 

Cross,  C.  F.,  aud  E.  J.  Bevan. 

Researches  on  Cellulose,  1895-1900.     London,  1901.     8vo. 

Manuel  de  la  fabrication  du  papier,  traduit  de  la  deuxieme  Edition 
anglaise  par  L.  Desmarest.     Paris,  1902.     8vo.     111. 

La  cellulose.  Traduit  d'apr^s  I'^dition  anglaise  de  1895  par  R.  G. 
Levy  et  Thomas.     Paris,  1900.     8vo.     111. 

Crossley,  Alfred. 

Tables  of  Analysis  of  Clays.  Second  edition.  Indianapolis,  1900. 
i2mo. 

Crouzel,  Ed. 

Nouvelle  m6thode  de  dosage  des  principaux  61^ments  actifs  fertili- 
sants  du  sol.     Deuxieme  Edition.     Paris,  1902.     i6mo. 

Cuadrado,  G.  a. 

Necesidades  de  la  industria  azucarcra  en  Cuba.     Habana,  1901. 

Cukrownictwo   Podrecznik   dla,  pracujacych  w  cukrowniach  i   ra- 
fineryach.     Warsawa,  1899.     3  vols.,  8vo. 

Cuniasse,  L.,  et  R.  Zwilung. 

Modes  operatoires  des  essais  du  commerce  et  de  1' Industrie.  Legons 
pratiques  d' analyse  chimique  faites  aux  laboratoires  Bouriouze. 
Paris,  1899.     8vo.     111. 

CURLE,  J.   H. 

Gold  Mines  of  the  Worid.  Written  after  an  inspection  of  the  mines 
of  the  Transvaal,  Rhodesia,  India,  Malay  Peninsula,  West  Aus- 
tralia, Queensland,  Victoria,  New  South  Wales,  Tasmania, 
New  Zealand,  British  Columbia,  the  Klondyke,  United  States, 
Alaska,  and  Mexico.  With  plans  and  folding  plates.  Second 
edition.     London,  1902.     8vo. 

Daccomo,  G. 

Lezioni  di  chimica  organica  farmaceutica,  esposte  nella  R.  University 
di  Modena  nell'anno  scolastico  1897-1898.  Modena,  1898. 
4to. 

Dagukrre. 

See  Colson,  R. 

Dammer,  O. 

Handbuch  der  anorganischen  Chemie.  iv  Band.  Die  Fortschritte 
der  anorganischen  Chemie  in  den  Jahren  1 892-1902.  Stuttgart, 
1903.     Roy.  8vo. 


74  BIBLIOGRAPHY   OF   CHEMISTRY. 

Dammer,  O.      [Cont'd.] 

Handbuch  der  chemischen  Technologic.  Vol.  v  :  Gespinnstfasern; 
Bleicherei,  Farberei,  Gerberei,  Milch,  Fleisch,  Abwasser,  Dun- 
gemittel,  Sprengstoffe,  Galvanoplastik ,  Elektrochemie,  u.  s.  w. 
Stuttgart,  1898.     8vo.     111. 

Dannemann,  F. 

Leitfaden  fiir  den  Unterricht  im  chemischen  Laboratorium.  Zweite 
Auflage.     Hannover,  1899.     8vo. 

Davis,  Geo.  E. 

Handbook  of  Chemical  Engineering.  Parts  i-xii.  Manchester,. 
1 90 1.     8vo. 

Defays,  J.,  et  H.  Petit. 

Etude  pratique  sur  les  diffdrents  systemes  d'eclairage  (Gaz  acety- 
lene, p^trole,  alcool,  61ectricite).     Paris,  1902.      i6mo. 

DEHfeRAIN,  P.   P. 

Traitd  de  chimie  agricole.  Developpement  des  veg^taux,  terre 
arable,  amendement  et  engrais.  Deuxieme  edition,  revue  et 
augmentee.     Paris,  1901.     8vo.     111. 

DELfePINE,  M. 

Composes  endothermiques  it  exothermiques.     Paris,  1899.      8vo. 
Amines  et  amides  d^riv^s  des  aldehydes.     Paris,  1898.     8vo. 

Dejonghe,  G. 

Traits  complet  th^orique  et  pratique  de  la  fabrication  de  T  alcool  et 
des  lev^res.     Lille,  1899-1901.     2  vols.,  8vo.     Ill 

Delessard,  E. 

L'industrie  des  mati^res  textiles  a  T Exposition  de   1900.      Paris, 
^'1  1902.     8vo.     111. 

Dell*  Erba,  L. 

Chimica  (La)  dei  vigli.     Milano,  1898.     8vo. 

Delmart,  a. 

Die  Stiick-  und  Kamnigarn-Farberei  in  ihrem  ganzen  Umfange. 
Leipzig,  1 900-1 90 [?].     8vo.     111.     With  1,200  dyed  samples. 


ii 

■  I 


ij- 


ii 


"3 


Deniges,  G. 


•l;l  Precis  de  chimie  analytique.     Lyon,  1898.     8vo.     111. 

;    'im  Deuxieme  Edition.     Bordeaux,  1902. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  75 

Dennis,  L.  M.,  and  F.  W.  Clarke. 

Elementary  Chemistry.     New  York,  1902.     Laboratory  Manual  [to 
accompany  the  above] .     New  York,  1902. 

Dennstedt,  M. 

Chemisches  Staats-Laboratorium  in  Hamburg.  Bericht  fiir  1895. 
Hamburg,  1896. 

Entwicklung  (Die)  der  organischen  Elementaranalyse.  Stuttgart, 
1899.     8vo. 

Sammlung  chemischer.     .     .     .     Vortrage. 

Depierre,  J. 

Traits  de  la  teinture  de  1' impression  des  matieres  colorantes  artifi- 
cielles.     Vol.  iv.     Paris,  1901.     8vo.     111. 

Deschamps,  Jules. 

Les  gazogenes.     Paris,  1902.     8vo.     111. 

Deventer,  Ch.  M.  van. 

Physikalische  Chemie  fiir  Anfanger.  Mit  einem  Vorvort  von  J.  H. 
van't  Hoff.  Zweite  Auflage  besorgt  von  E.  Cohen.  Amster- 
dam,  1901. 

Physical  Chemistry  for  Beginners;  with  a  preface  by  J.  H.  van't 
Hoff.     Translated  by  R.  A.  Lehfeldt.     London,  1898.     8vo. 

Physical  Chemistry  for  Beginners.  With  an  introduction  by  J.  H. 
van't  HofiF.  Authorized  American  edition  from  the  German, 
translated  by  Bertram  B.  Bolt  wood.     New  York,  1899.     i2mo. 

DiBDIN,  W.  J. 

Lime,  Mortar,  Cement,  their  characteristics  and  analyses.  Artificial 
stone,  asphalt.     London,  1901.     8vo. 

Purification  (The)  of  Sewage  and  Water.  Second  edition.  London, 
1898.     Roy.  8vo.     111. 

DiENERT,   F. 

Sur  la  fermentation  du  galactose  et  sur  Taccoutumance  des  levures 
a  ce  Sucre.     Sceaux,   1900. 

DiETERICH,  K. 

Analyse  der  Harze,  Balsame  und  Gummiharze  nebst  ihrer  Chemie  und 
Pharmacognosie.  Zum  Gebrauch  in  wissenschaf tlichen  und  tech- 
nischen.  Untersuchungslaboratorien  unter  Beriicksichtigung 
der  alteren  und  neuesten  Litteratur  herausgegeben.    Berlin ,  1 900. 


11 


':J 


•    M 


il 
I 

I'. 


76  BIBLIOGRAPHY   OF   CHEMISTRY. 

DiTTE,  A. 

Introduction  k  I'etude  des  m6taux.  Lemons  profess^es  k  la  Faculty 
des  Sciences  [de  r University  de  Paris].     Paris,  1901.     8vo. 

DiTTRICH,  C. 

Die  Uranylsalze  von  physikalisch-  chemischen  Standpunkte  aus 
betrachtelt.     Leipzig,  1900.     8vo. 

Dobbin,  L. 
Arithmetical  Exercises  in  Chemistry.     A  series  of  elementary  les- 
sons on  chemical  calculation.     With  a  preface  by  C.  Brown. 
Third  edition.     London,  1899.     8vo. 

DOIJER  VAN  ClEEFF,  G. 

Leerboek  der  scheikunde.    Tweededruk.    Haarlem,  1898.    8vo.     111. 

Handleiding  bij  het  qualitatief  scheikundig  onderzoek.  Erste  stukje, 
Onderzoek  van  zouten.  Derde  druk,  Utrecht,  1893  y  Vierde 
druk,  1897.  Tweede  stukje  Onderzoek  van  mengsels.  Sesde 
druk.     Utrecht,  1895. 


If  DOMAN,  W. 


Acetylene  Gas;  its  production  and  UvSe.     London,  1902. 

DOMKE,  W. 

Kurzgefasstes  chemisches  Repetitorium  fiir  Mediciner.  Wiirzburg. 
1899.     8vo. 

DOMMER,   F. 

Calciumkarbid  und  Acetylen,  ihre  Eigenschaften,  Herstellung  und 
Verweudung.  Uebersetzt  von  W.  Landgraf.  Mtinchen,  1898. 
8vo. 

DOMMERGUE,  G. 

Trait^  pratique  d' analyse  chimique,  microscopique  et  bact^riolo^que 
des  urines.     Paris,  1901.      i2mo.     111. 

DoNATH,  E.,  und  B.  M.  Margoscher. 

Das  WoUfett,  seine  Gewinnung,  Zusammensetzung,  Untersuchung 
Eigenschaften  und  Verwerthung.     Stuttgart,  1901.     8vo.      111. 

DoNATH,  Ed.,  und  K.  Pollak. 

Neuerungen  in  der  Chemie  des  Kohleustoffes  und  seiner  anorgan- 
ischen  Verbindungen.     Stuttgart,   1898.     Svo. 
Sammlung  chemischer     .     .     .     Vortrage. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  77 

DooLAN,  Leonard  W. 
The  Bible  Chemistry  Course.     Madison,  Indiana,  1902. 

Douglas,  C.  C. 
Chemical  and  microscopical  aids  to  Clinical  Diagnostics.     Guide  to 
urinary,  gastric,  and  other  analyses  employed  in  practical  med- 
icine.    London,  1899.     8vo.     111. 

Drevet,  G. 
Tableaux  synoptiques  pour  I'analyse  des  urines.    Paris,  1899.    i6mo. 

Dreyfus,  W.  E. 
Ueber  Tragant.     Ein  Beitrag  zur  Kenntniss  der  Pflanzenscheime. 
Miinchen,  1900. 

Drincourt,  E. 

Cours  de  physique et  de  chimie  k  Tusage  des  candidats  k  I'Ecole  de 
Saint  Cyr.     Paris,  1900.     i8mo. 

Cours  de  chimie  (seconde  C.  D.).     Paris,  1902. 

Ducru,  O. 
Recherches  sur  les  ars6niates  ammoniacaux  de  cobalt  et  de  nickel. 
Application  au  dosage  de  I'arsdnic.     Paris,  1900.     8vo. 

DUHEM,  P. 

Une  science  nouvelle — la  chimie  physique.     Paris,  1899.     8vo. 

Loi  (La)  des  phases.     Paris,  1898. 

Mixte  (Le)  et  la  combinaison  chimique  ;  essai  sur  revolution  d'une 
id^e.     Paris,  1902. 

Potentiel  (Le)  thermodynamique  et  les  .applications  k  la  mecanique 
chimique  et  h  I'^tude  des  phdnomenes  ^lectriques.  Seconde 
Edition.     Paris,  1895.     8vo. 

Tension  (La)  de  dissociation  avant  H.  Sainte  Claire  Deville.  De 
r influence  de  la  preSvSion  sur  les  actions  chimiques,  par  Georges 
Aime  (1837).  Avec  une  introduction  par  P.  Duhem.  Paris, 
1899. 

Theorie  thermodynamique  de  la  viscosite  du  frottement  et  des  faux 
6quilibres  chimiques.     Paris,  1896.     8vo. 

Thermochimie  ;  h  propos  d'un  livre  recent  de  M.  Berthelot.  Paris, 
1897.     8vo. 

Thermodynamique  et  chimie.  Lemons  ^l^mentaire  h  T usage  des 
chimistes.     Paris,  1902.     8vo.     111. 


78  BIBLIOGRAPHY   OF   CHEMISTRY. 

DuHEM,  P.      [Cont'd.]  •   • 

Trait6  elemental  re  de  mdcanique  chimique,  fondde  sur  la  thermo- 
dynamique.     Paris,  1899.    8vo.     III. 

Tome  III.     Les  melanges  homogfenes  ;  les  dissolutions. 

Tome  TV.    Les  melanges  doubles.     Index. 

Usines  et  laboratoires.     Paris,  1899.     8vo. 

DULK,  L. 

Atomgewicht  oder  Atomgravitation  ?     Breslau,  1898.     8vo.     111. 

Dull,  E. 

Wiederholungs-  und  Uebungsmaterial  fiir  den  Unterricht  in  Chemie 
und  Mineralogie.     Miinchen,  1900.     8vo. 

DUNKELBERG,  F.  W. 

Die  Technik  der  Reinigung  stadtischer  und  industrieller  Abwasser 
durch  Berieselung,  und  Filtration.  Braunschweig,  1900.  8vo. 
111. 

Dumas,  L. 

Aide-memoire  de  chimie,  de  mineralogie  et  de  m^t^orologie.  Namur, 
1898.     i2mo. 

DUMESNIL,  E. 

Sur  une  methode  de  determination  de  la  density  des  corps  solides 
applicable  ^r6tudedespr6cipit6s.    Lous-le-Saunier,  1901.    8vo. 

DUMESNY. 

Conser\''ation  des  bois.    Paris,  1901.     i6mo.     111. 

DuPARC,  Louis,  Emile  Degrange,  and  Alfred  Mounier. 
Traitd  de  chimie  anal>'tique  qualitative.     Geneva,  1900. 

DUPONT,  J. 

L'industrie  des  matieres  colorantes.     Paris,  1901.     i8mo. 

DuPONT,  J.,  et  P.  Freundler. 

Manuel  op^ratoire  de  chimie  organique.     Paris,  1899.    8vo.     111. 

DuPLAis,  P.  (ahi/). 

Traite  de  la  fabrication  des  liqueurs  et  de  la  distillation  des  alcools. 
Septieme  edition  revue  par  Arpin  et  E.  Portier.  Paris,  1899. 
2  vols.,  8vo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  79 

DuPRE,  A.,  and  H.  Wilson  Hake. 

A  Short  Manual  of  Inorganic  Chemistry.  Third  edition,  thoroughly 
revised  and  partly  rewritten  with  special  reference  to  the  peri- 
odic law.    London  and  Philadelphia,  1901.     8vo. 

DupuY,  Edmund,  and  H.  Ribaut. 

Cours  de  pharmacie.  Vol.  iii.  Pharmacie  chimique  mindrale.  Paris, 
1902.     8vo.     111. 

DuPUY,  E. 
Essai   de   classification    des    medicaments    chimiques,    organiques. 
Paris,  1898.     8vo. 

Dye,  Frederick. 

Lighting  by  Acetylene  ;  a  treatise  for  the  practical  lighting  engineer. 
Containing  elementary  information  and  details  for  those  about 
to  take  up  the  work.    London  and  New  York,  1902. 

Dymond,  T.  S. 

Experimental  Course  of  Chemistry  for  Agricultural  Students.  Lon- 
don, 1898.    8vo. 

Second  edition.     London,  1902.     8vo.    111. 

Dyson,  S.  S. 
Practical  Testing  of  Raw  Materials.  A  Concise  Handbook  for 
Manufacturers,  Merchants,  and  Users  of  Chemicals,  Oils,  Fuels, 
Gas  Residuals,  and  By-Products,  and  Paper-Making  Materials, 
with  Chapters  on  Water  Analysis  and  the  Testing  of  Trade 
Effluents.     London,  1901.     8vo.     111. 

DZIEGIELEWSKI,  J.  VON. 

Obergarige  Biere.  Herstellung  verschiedener  Biersorten  und  An- 
wendung  von  Rohfrucht.    Stuttgart,  1898.     8vo. 

ECALLE. 

Nouveau  procede  de  dosage  des  alcaloides.     Paris,  1901. 

Edwards,  Fred.  G. 

Chemistry  an  Exact  Mechanical  Philosophy.    London,  1901 .   8vo.   111. 

Eger,  L. 

Destillationsproducte  (Die)  des  Erdols  in  ihrer  Verwendung  als 
Leuchtol.     Leipzig,  1899.     111. 


80  BIBLIOGRAPHY   OF    CHEMISTRY. 

ElCHLOFF,  R. 

Technik  (Die)  der  Milchpriifung.  Anleitung  zur  selbststandigen 
Ausfiihrung  von  Milch untersuchungen.  Bremen,  1898.  8vo. 
111. 

ElDHERR,  E. 

Chemisch-technische  (Der)  Brennereileiter.  Populares  Handbuch 
der  Spiritus-  und  Presshefefabrikation.  Vierte  voUstandig 
umgearbeitete  Auflage.     Wien,  1898.     8vo.     111. 

ElSSLER,  M. 

The  Cyanide  Process  of  Gold  Extraction,  including  its  practical 
application  on  the  Witwatersrand  Gold  Fields  in  South  Africa. 
Third  edition,  revised  and  enlarged.     London,  1902.     8vo. 

The  Metallurgy  of  Gold.  A  practical  treatise  on  the  metallurgical 
treatment  of  gold-bearing  ores,  including  the  processes  of  con- 
centration and  chlorination,  and  extraction  by  cyanide,  and  the 
assaying,  melting  and  refining  of  gold.  Fifth  edition,  revised, 
enlarged  and  re-arranged.     London,  1900.     8vo.     111. 

Hydrometallurgy  of  Copper.  Account  of  processes  adopted  in  hydro- 
metallurgical  treatment  of  cupriferous  ores,  including  the 
manufacture  of  Copper- Vitriol.     London,  1902.     8vo. 

Elbs,  K. 
Uebungsbeispiele   fiir  die  elektrolytische    Darstellung   chemischer 
Praparate.     Halle,  1902.     8vo.     111. 

Eliot,  C.  W.,  and  F.  H.  Storer,  and  W.  R.  Nichols;  also  W.  B. 
Lindsay. 

The  Compendious  Manual  of  Qualitative  Chemical  Analysis.  Nine- 
teenth edition,  newly  revised.     New  York,  1899.     8vo.     111. 

Elliot,  Arthur  H.,  and  George  A.  Ferguson. 
A  System  of  Instruction  in  Qualitative  Chemical  Analysis.     Third 
edition.     New  York,  1899. 

Ellis,  Geo.  H. 
White  Paint  Analysis  :  A  Collection  of  Notes  on  the  Chemical 
Analysis  of  White  and  Tinted  Paints,  with  detailed  and  prac- 
tical methods  given  for  the  analysis  of  mixed  paints.  A  useful 
book  for  the  Chemist  and  Paint  Manufacturer.  Evanston,  Ill.» 
1899.     8vo.     111. 


section  v. — chemistry,  pure  and  applied.  8l 

Elsner,  F. 

Praxis  (Die)  des  Chemikers bei  Untersiichung  von  Nahrungsmitteln, 
Genussmitteln  uud  Gebrauchgegeiistanden ,  bei  hygienischen 
und  bakteriologischen  Untersuchungen,  sowie  in  der  gericht- 
lichen  iind  Harnanalj'.se.  Siebente  Aiiflage.  Hamburg,  1899. 
8vo.     111. 

Emsmann,  H.,  and  O.  Dammer. 

Illustrirtes  Experimentirbuch.  Practische  Anleilung  zum  unter- 
haltenden  und  belehrenden  Experimentiren  auf  den  Gebieten 
der  Physik  und  Chemie.  Siebente  Auflage.  Bielefeld,  1899. 
8vo.     111. 

Engklhardt,  a. 

Chemisch-technisches  Recept-  Taschenbuch.  Enthaltend  1800  Vor- 
schriften  und  Fabrikationsverfahren  aus  dem  Gebiete  der  chem- 
isch-technischen  Industrie  und  Gewerbskunde.  Vierte  Auflage. 
Leipzig,  1900.     8vo. 

Engelhardt,  V. 

Elektrolyse  (Die)  des  Wasser,  ihre  Durchfiihrung  und  Anwendung. 
Halle,  1902.     8vo.     III. 

Epkrnay,  E.  R.  d\ 

Note  sur  la  fabrication  des  vins  mousseux  dans  les  pays  chauds. 
Paris,  1899. 

Ephraim,  Julius. 

Ueber  den  Neuheitsbegriff  bei  chemischen  Erfindungen.     Stuttgart, 

1898.     8vo. 

Sanimlung  chemischer    .     .     .     Vortrage. 

Erdmann,  H. 

Anleitung  zur  Darstellung  chemischer  Praparate.  Ein  Leitfaden  fiir 
den  praktischen  Unterricht  in  der  anorganischen  Chemie. 
Zweite  Auflage.     Frankfurt  a.  M.,  1899.     8vo.     111. 

Introduction  to  Chemical  Preparations.  A  Guide  in  the 
practical  teaching  of  inorganic  chemistry.  Authorized 
translation  from  the  second  German  edition  by  Fred- 
erick L.  Dunlap.  New  York  and  London,  1900. 
i2mo. 

Lehrbuch  der  anorganischen  Chemie.     Braunschweig,   1898.     8vo. 

111. 

Zweite  Auflage.     Braunschweig,  1900. 

Dritte  Auflage.     Braunschweig,  1902. 


82  BIBIJOGRAPHY   OF   CHEMISTRY. 

Erdmann,  O.  L.,  und  C.  R.  Konig. 

GrundriSvSder  allgemeinen  Waarenkunde,  unter  Beriicksichtigung  der 
Mikroscopie  und  Technologic .  Dreizehnte  Auflage  von  E. 
Hanausek.     Leipzig,  1900.     8vo.     111. 

Erfurt,  J. 

Das  Farben  des  PapierstofFs.  Zweite  voUkommen  umgearbeitete 
Auflage.     Berlin,  1900.     Svo.      145  specimens. 

Dyeing  of  Paper  Pulp.  Practical  Handbook,  translated 
and  edited,  with  additions,  by  J.  Hiibner.  London, 
1901.     Imp.  Svo.     111.  and  patterns. 

Erlenmever,  E. 

Bemerkungen  iiber  Exaraina  und  Ausbildung  der  technischen  Chem- 
iker.     Heidelberg,  1898.     Svo. 

Erp,  H.  van. 

Beginselen  der  Chemie  in  verband  met  Technologic,  Miheralogie, 
Geologic  en  Fysiologie.  Dreedeelen.  Amsterdam,  1902.  Svo. 
111. 

Handleiding  bij  de  kvalitatieve  chemische  analyse  van  algemeen 
voorkomende  zelf stand  igheden.  Samengesteld  ten  dienste  van 
bet  middelbaar  onderwijs  en  voor  zelfoefening.     Amsterdam. 

1900.  Svo. 

Evans,  P.  N. 

Introductory  course  in   quantitative  Chemical  Analysis.       Boston, 

1897.  Svo. 

EVESQUE,  P.  E. 

Les  vins  d' Algdrie.  Etude  chimique,  agricole  et  industrielle.  Paris, 
1902.     Svo.     111. 

Kaideau. 

Chimie  (La)  amusante.     Experiences  a  la  port6e  de  tons.     Paris, 

1898.  Hvo.     111. 

Fairie,  James. 

Notes  on  Lead  Ores.     London,  1902. 

Notes  on  Pottery  Clays ;  the  distribution,  properties,  uses,  and 
analyses  of  ball  clays,  China  clays,  and  China  stone.     London, 

1 90 1.  i2nio. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  83 

Faraday,  Hittorf,  and  Kohlrausch. 

The  Fundamental  Laws  of  Electrol5^ic  Conduction.    New  York, 

1899.  8vo. 

Harper's  Scientific  Memoirs. 

Farnsteiner,  K.,  p.  Buttenberg,  undO.  Korn. 

Leitf aden  f iir  die  chemische  Untersuchung  der  Abwasser.  Miinchen , 
1902.     8vo.     111. 

Farrington,  F.  H.,  and  F.  W.  Woll. 

Testing  Milk  and  its  Products.  A  manual  for  dairy  students,  cream- 
ery and  cheese  factory  operators  and  dairy  farmers.  Third 
edition.     Madison,  Wisconsin,  1898.     i2mo.    111. 

Tenth  revised  and  enlarged  edition.     Madison,  1 901 .     1 2mo. 
111. 

Fatigati,  E.  S. 

Elementos  de  quimica.  Qui  mica  inorganica.  Sexta  edicion.  Madrid, 
1900. 

Favrel,  G. 

Contribution  ^  r etude  de  quelques  hydrazones.     Nancy,  1902.     8vo. 

Faymonville,  a. 

Die  Purpurfarberei  der  verschiedenen  Kulturvolker  des  klassischen 
Alterthunis  und  der  friihchristlichen  Zeit.     Heidelberg,  1900. 

Fels.  G. 
Ueber  die   Frage   der   isomorphen   Vert  ret  ung   von    Halogen    und 
Hydroxyl.     Miinchen,  1900. 

Fenderl,  E. 
Hauptmomente  der  Acetylen-  und  Carbid- Industrie.     Wien,  1900. 

FlERZ,  E. 
Les  recettes  du  distillateur.     Paris,  1899. 

FiLETI,  M. 

Tavole  di  analisi  chimica  qualitativa.     Settima  edizione.     Torino, 

1900.  i2mo. 

Ottava  edizione.     Torino,  1902.      i2mo. 

FiLLOL,  O.  DE. 

Histoire  du  bon  vin.     Paris,  1898.     8vo. 

Fischer,  B. 

Lehrbuch  der  Chemie  fiir  Pharmacej^ten.  Vierte  vemiehrte  Auflage. 
Stuttgart,  1899.     8vo.     111.       ■& 


84  bibliography  of  chemistry. 

Fischer.  E. 

Anleitung  zur  Darstellung  organischer  Praparate.     Sechste  Auflage. 
Wiirzburg,  1901.     i2mo.     111. 

Fischer,  Emil,  und  Max  Guth. 

Der  Neubau  des  ersten  chemischen  Instituts  der  Universitat  Berlin. 
Berlin,  1901.     Fol.     28  photographs  and  12  plates. 

Fischer,  Ferdinand. 

Die  BrennstofFe  Deutschlands  und  der  iibrigen  Lander  der  Erde^ 
und  die  Kohlennoth.     Braunschweig,  1901. 

Die  chemische  Technologie  der  Brennstoffe.  Berlin,  1897-1901. 
2  parts.     8vo.     111. 

Handbiicher  der  chemischen  Technologie.  Vierte  Auflage.  (Fiinf- 
zehnte  umgearbeitete  Auflage  von  R.  von  Wagner's  Handbuch 
der  chemischen  Technologie.)  Leipzig,  1900-1902.  2  vols., 
8vo.     111. 

Taschenbuch  fiir  Feuerungstechniker.  Anleitung  zur  Untersucbung 
und  Berurtheilung  von  Brennstoffen  und  Feuerungsanlagen. 
Vierte  umgearbeitete  Auflage.     Stuttgart,  190 1.     8vo.     111. 

Manuel  pour  Tessai  des  combustibles  et  le  contrdle  des 
appareils  de  chauifage.  Traduit  d'apr^s  la  quatri^me 
Edition  allemande  par  L.  Gautier.  Paris,  1902.  i2mo. 
111. 

Das  Wasser,  seine  Verwendung,  Reinigung  und  Beurtheilung,  mit 
Beriicksichtigung  der  gewerblichen  Abwasser  und  der  Fluss- 
verunreinigung.  Dritte  umgearbeitete  Auflage.  Berlin,  1902. 
8vo. 

Fischer.  Ferdinand  (et  R.  Wagner). 
Traite  de  chimie  industrielle  i  T usage  des  chimistes,  des  ing^nieurs, 
des  m^tallurgistes,  des  industriels,  des  fabricants  de  produits 
chimiques,  des  agriculteurs,  des  ecoles  d'arts  et  manufactures, 
d'arts  et  metiers,  etc.  Quatri&me  Edition  frangaise  enti^rement 
refondue,  publi^e  d*apres  la  cinqui^me  Edition  allemande  par 
L.  Gautier.     Paris,  1901.     2  vols.,  8vo.     111. 

Fischer,  K.  T. 

Der  naturwissenschaftliche  Unterricht  in  England,  insbesondere  in 
Physik  und  Chemie.  Mit  einer  Uebersicht  der  Knglischen  Un- 
terrichtslitteratur  zur  Physik  u.  Chemie.    Leipzig,  1901.    8vo. 


section  v. — chemistry,  pure  and  applied.  85 

Fischer,  O. 

Chemische  Studien  iiber  die  Alkaloide  der  Steppenraute  (Peganum 
harmala).    Pr.    Luitp.    Festschrift.    Krlangen,  1901.    4to. 

FiSK,  H.  J. 

Assayers'  and  Miners'  Textbook.  Adapted  to  the  laboratory  and 
school.  Practical  instructions  to  assayers ;  miners  and  pro- 
spectors ;  tests  and  assays  of  all  the  principal  metal -bearing 
rocks,   including  gold  and  silver  bullion.     Portland,  Oregon, 

1898.  8vo.     111. 

Fitzgerald,  H.  P. 

Analysis  of  a  Single  Salt  and  of  Simple  Mixtures.  Second  edition, 
enlarged.     London,  1901.     8vo. 

Fleischmann,  Wilhelm. 

Lehrbuch  der  Milchwirthschaft.  Dritte  neu  bearbeitete  Auflage. 
Leipzig,  1901.     8vo.     111. 

The  Book  of  the  Dairy.     Translated  by  C.  M.  Aikman  and 
R.  P.  Wright.    New  York,  1897.    8vo.    111. 

Fletcher,  E.  L. 

Instructions  pratiques  concernant  la  conduite  des  essais  qualitatifs 
et  quantitatifs  au  chalumeau.  Traduiteset  interpr6t6es  par  E. 
Morineau.    Paris,  1899,    8vo. 

Fletcher,  T. 
The  Commercial  Uses  of  Coal-gas.    London,  1897.    ^vo. 

Fleurent,  6mile. 

Manuel  d' analyse  chimique.     Paris,  1898. 

Floret,  C. 

Proc6d6s  modernes  de  vinification.    Deuxi^me  Edition.    Montpellier, 

1899.  8vo.     111. 

FORMANEK,  J. 

Die  qualitative  Spectralanalyse  anorganischer  Korper.  Berlin,  1901 . 
8vo.    111. 

Spectralanalytischer  Nachweis  kiinstlicher  organischer  Farbstofife 
zum  Gebrauche  bei  wissenschaftlichen  und  gewerblichen  Unter- 
suchungen.     Berlin,  1900.     8vo.     111. 


I 


86  BIBLIOGRAPHY   OF   CHEMISTRY. 

FORMENTI,  C. 

L'alluminio.     Milano,  1898.     i6mo.    111. 

FoRMiJLARio  di  chimica  generale  inorganica  ed  organica,  pubblicat 
per  cura  della  libreria  universitaria  Castellotti  e  Scrivano  i 
Torino.     Seconda  edizione.     Colle  piu  recenti  modificazioni 
coiraggiuntad'un  indice  dei  principali  composti  coUa  rispettiv 
fomiola.    Torino,  1902.    8vo. 

Foster,  James. 

Treatise  on  the  Evaporation  of  Saccharine,  Chemical,  and  othe 
Liquids,  by  the  Multiple  System,  in  Vacuum  and  Open  Air 
Second  edition.  Compiled  by  James  Foster.  Sunderland  (Eng 
land),  1895.     8vo. 

Fowler,  Gilbert  J. 

Sewage  Works  Analyses.    London  and  New  York,  1902. 

FrXnkel,  C,  und  Klostermann. 

Bericht  iiber  die  Untersuchung  von  Nahrungsmitteln.  etc. ,  im  Hy 
gienischen  Institut  zu  Halle  a.  S.  fiir  die  Zeit  vom  i.  April 
1898  bis  30.  Marz,  1900.     Leipzig,  1902.     8vo. 

Franche,  Ch. 

Manuel  pratique  du  fabricant  de  vinaigre.  Avec  une  preface  d< 
A.  Trillat.     Paris,   1901. 

Franchimont,  a.  p.  N. 
Toespraak  gehouden   bij   het  openlijk  in  gebruik  nemen  van  he 
Laboratorium  voor  organische  Chemie  op  31.   October  190 1 
Leiden,  1901.     8vo. 

Francois,  M. 

Contribution  a  T^tude  des  iodures  de  mercure  et  de  leurs  deriv^ 
ammonias.     Paris,  1901.     8vo. 

FRAPS,  George  S. 

Principles  of  Dyeing.     New  York,  1902.     8vo.     111. 

Fraunhofer,  J.  VON. 

Prismatic  and  Diffraction  Spectra.      Edited  by  J.  S,  Ames.      Ne^ 

York,  1899.     8vo. 

Harper's  Scientific  Memoirs. 


SECTION  V.  —CHEMISTRY,    PURE   AND   APPLIED.  87 

FRfeBAULT,  A. 

La  theorie  des  valences  fractionn^s;  ses  applications  ^  T  atomicity 
absolue  des  Elements,  k  la  constitution  chimique  des  corps  et  h 
la  cohesion.    Tours,   1900.     8vo.    111. 

Frecault,  J. 

Analyse  chimique  des  sels  dissous,  h  I'usage  des  6coles.  Paris,  1899. 
i2mo. 

Freire,  .D.  J. 

Li96es  elementares  de  chimica  organica  con  applica^ao  a  medicina  e 
a  pharmacia.     Rio  de  Janeiro,  1882. 

French,  W. 

Practical  Chemistry.     Part  i.     London,  1900.     8vo. 

Frenzel,  p. 

Das  Gas  und  seine  moderne  Anwendung.     Wien,  1902.     8vo.     111. 

Fresenius,  C. 

Entstehung,  Gewinnung,  Reinigung  und  Verwerthung  des  Erd- 
wachses  mit  kritischer  Beleuchtung  der  bekanntesten  Naphta- 
Hypothesen.     Briissel,  1902.     8vo. 

Fresenius,  C.  Remigius. 

Anleitung  zur  quantitativen  und  chemischen  Analyse.  Sechste 
vermehrte  und  verbesserte  Auflage.  Dritter  Abdruck.  Braun- 
schweig, 1898.     2  vols.,  8vo.     111. 

V^ierter  unveranderter  Abdruck.  Vol.  i.  Braunschweig, 
1900,     8vo.     111. 

Quantitative  Chemical  Analysis.  Seventh  edition,  trans- 
lated from  the  revised  sixth  edition  by  Charles  E. 
Groves.     London,  1900.     2  vols.,  8vo.     111. 

Traits  d'analyse  chimique  qualitative.  Deuxi^me  Edition  frangaise 
traduite  sur  la  seixieme  Edition  allemande  et  revue  par  L.  Gautier. 
Paris,  1902.     8vo.     111.        •    • 

Fresenius,  H. 

Chemische  Untersuchung  der  neuen  Sel  terser  Mineralquelle  zu  Selters 
bei  Weilburg  a.  d.  Lahn.     Wiesbaden,  1898.     8vo. 

Chemische  Untersuchung  der  Soolquelle  in  Kreuzkamp  bei  Lippstadt. 
Wiesbaden,  1902.     8vo. 


88  BIBLIOGRAPHY   OK   CHEMISTRY. 

Frksenius,  H.     [Cont'd.] 

Chemische  Untersuchung  des  Kiedricher  Sprudels  im  Kiedrichthale 
bei  Eltville  am  Rhein.     Wiesbaden,  1900.     8vo. 

Chemische  Untersuchung  des  Lamscheider  Stahlbrunnens  Emma- 
Heilquelle.     Wiesbaden,  1899.     8vo. 

Freundler,  p. 

La  st&r^ochimie.     Paris,  1899.     i2mo.     111. 

Freysoldt,  O. 

Die  dissiparische  Arbeitsmethode  zur  Behandlung  fliissigerund  gas- 
formiger  Massen  im  Grossbetriebe,  besonders  der  Abwasser  aus 
Stadten,  Bergwerken,  Fabriken,  etc.     Berlin,  1901.     8vo. 

Friedberg.  W. 

Die  Verwerthung  der  Knochen  auf  chemischen  Wege.  Zweite 
vermehrte  und  verbesserte  Auflage.    Wien,  1901.    8vo.     111. 

FriedlXnder,  S. 

Einleitung  in  die  Photochemie.  Eine  Einfiihrung  in  das  Studium 
der  Chemie  und  Photochemie.     Weimar,  1898.    8vo.     111. 

Frigerio,  M. 

II  latte.    Milano,  1899.     i2mo. 

Frisshll.  H.  B.,  and  Isabel  Bevier. 

Dietary  Studies  of  Negroes  in  Eastern  Virginia  in  1897  and  1898. 
Bulletin  No.  71.  U.  S.  Department  of  Agriculture,  Office  of 
Experiment  Stations.     Washington,  I).  C,  1899. 

Frohner,  E. 
Lehrbuch  der  Toxikologie  fiir  Thierarzte.    Zweite  Auflage.    Stutt- 
gart, 1900.    8vo. 

Fra.jch,  O. 

Contii^  zur  Bestimmung  der  Gasausbeute  aus  Calciumcarbid. 
^™Me,  1901.    4to. 

FRAPS,  GEORvnnd  H.  Herzfeld. 

Principles  of  Dyv.-^t  der  Acetylenbeleuchtung.      Berlin,   1898.     8vo. 

FrAUNHOFER,  J.  VON. 

Prismatic  and  Diffrac^ul  de  la  quantite  du  gaz  developpe  par  du 

York,  1899.     8vo..     Halle,  1901.     Pol. 
Harper's  Scientifi 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  89 

FUENCARRAL,  J.  G.  DE. 

Manual  prdtico  de  perfumeria.    Barcelona,  1899.    4^^' 

FUERTES,  J.  H. 

Water  and  Public  Health.    New  York,  1898.    8vo. 

Funk,  V. 
Arbeiten      im     chemischen     Laboratorium     landwirthschaftUcher 
Schulen.    Leipzig,  1899.    8vo. 

Oabba,  Luigi. 

Manuale  del  chimico  e  dell'  industriale.  Terza  edizione  arricchita 
delle  tavole  analitiche  di  H.  Will.    Milano,  1902.     i6mo. 

Caber,  A. 

Die  Fabrikation  von  Rum,  Arrak,  Cognak  und  alien  Arten  von 
Obst-  und  Friichtenbranntweinen.  Zweite  verbesserte  und  ver- 
mehrte  Auflage.     Wien,  1898.     8vo.     111. 

Die  Liqueurfabrikation.  Siebente  verbesserte  und  sehr  vemiehrte 
Auflage.    Wien,  1898.    8vo.    111. 

Gadola,  a. 

Guida  per  le  ricerche  chimiche  sulle  sostanze  alimentari.  Caserta, 
1899.     i6mo. 

Metodo  pratico  per  I'analisi  chimica  qualitativa.  Caserta,  1899. 
i2mo. 

• 

Ganswindt,  a. 

Einfiihrung  in  die  moderne  Farberei,  enthaltend  dieSpinnfasern,  die 
Chemikalien,  die  gesammten  FarbstofFe,  sowie  die  dem  eigent- 
lichen  Farben  vorausgehenden  Arbeiten.     Leipzig,  1902.     8vo. 

Garbarini,  G. 

Lezioni  di  chimica  analitica,  dettate  nella  R.  University  di  Parma 
neir  anno  1 899-1 900.     Parma,  1900.     8vo. 

GARgoN,  Jules. 

Repertoire  gdn^rale  ou  dictionnaire  m6thodique  de  bibliographic  des 
industries  tinctoriales  et  des  industries  annexes  depuis  les  ori- 
giues  jusqu'^  la  fin  de  1896.  Technologic  et  chimie.  Paris, 
1 900- 1 901.    3  vols.,  roy.  8vo. 

Traits  general  des  applications  de  la  chimie.  Vol.  i.  M6talloides 
et  composes  m^talliques.     Paris,  1901.     roy.  8vo. 


90  BIBLIOGRAPHY   OF   CHEMISTRY. 

Garraud,  p.  T. 

Coefficient  de  partage  des  acides  gras  monobasiques  de  la  serie 
C„H,„Oj  depuis  la  condensation  C,  jusqu'^  la  condensation  C5. 
inclusivement.     Bordeaux,  1897.     8vo. 

Garrett,  F.  C,  and  Arthur  Harden. 

An  Elementary  Course  in  Practical  Organic  Chemistry.  London 
and  New  York,  1897.     i2mo. 

Gasparis,  a.  de. 

II  sale  e  le  saline  (processi  industriali,  usi  del  sale,  prodotti  chimici» 
industria  manifatturiera,  industria  agraria,  il  sale  neireconomia 
pubblica  e  nella  legislazione).     Milano,  1900.     i6mo. 

Gastu,  J. 

Les  phosphates  de  chaux  d'Algerie.     Paris,  1901. 

Gattermann,  Ludwig. 

Die  Praxis  des  organischen  Chemikers.  Dritte  verbesserte  und 
vermehrte  Auflage.     Leipzig,  1898.     8vo.     111. 

Vierte  Auflage.     Leipzig,  1900.     8vo.     111. 

Fiinfte  Auflage.     Leipzig,  1902.     8vo.     111. 

The  Practical  Methods  of  Organic  Chemistr>'.  Trans- 
lated by  William  B.  Schober.  Second  American  from 
the  fourth  German  edition.     New  York,  1901. 

Gauthier.  V. 

Manuale  di  tossicologia  ad  uso  dei  medici,  farmacisti  e  studenti. 
Milano,  1898.     8vo.     111. 

Gautier,  Armand,  et  J.  Albahary. 

Cent  vingt  exercises  de  chimie  pratique  decrits  d'apres  les  textes 
originaux  et  les  notes  de  laboratoire  et  choisis  pour  former  les 
chimistes.     Paris,  1899.     i6mo.     111. 

Gautier,  Henri,  et  Georges  Charpy. 

Legons  de  chimie,  a  I'usage  des  eleves  de  mathcmatiques  sp^ciales. 
Troisi&me  Edition  entierement  refondue.  Paris,  1899.  8vo. 
111. 

Gay  Lussac,  Joule,  and  Joule  and  Thomson. 

The  Free  Expansion  of  Gases.      Edited  l)y  J.  vS.  Ames.     New  York, 

1899. 

Harper's  Scientific  Memoirs. 


section  v. — chemistry,  pure  and  applied.  9 1 

Gaze,  Wm.  H. 

A  Handbook  of  Practical  Cyanide  Operations.  Sydney,  N.  S.  W., 
1898.     8vo. 

Gbbrugs,  H.  C.  Prinskn. 

See  Prinsen  Geerligs,  H.  C. 

Geiger,  G. 

Galvanisation  et  galvanoplastie.  (Cuivrage,  dorure,  argenture, 
nickelage,  platinage,  acierage,  etc.)     Paris,  1900. 

Geissler,  K. 

Der  erste  Cheraie-Unterricht.  Ein  methodisches  Schulbuch  mit 
geordneten  Denkiibungen.     Leipzig,  1898.     8vo. 

Geitel,  M. 

Das  Wassergas  und  seine  Verwendung  in  der  Technik.  Zweite 
Auflage.     Berlin,  1899.     8vo.     111. 

George,  George. 

Practical  Organic  Chemistry  for  the  Elementary  and  Advanced  Ex- 
aminations of  the  Science  and  Art  Department.     London,  1899. 

Georgievics,  G.  von. 

Lehrbuch  der  chemischen  Technologic  der  Gespinnstfasern.  Theil 
II.  Gespinnstfasern,  Wascherei,  Bleicherei,  Farberei,  Druckerei, 
Appretur.     Wien,  1898.     2  vols.,  8vo.     111. 

Zweite  Auflage.     Wien,  1902. 

Chemical  Technology  of  Textile  Fabrics,  their  origin, 
structure,  preparation,  washing,  bleaching,  dyeing, 
printing  and  dressing.  Translated  from  the  German 
by  Chas.  Salter.     London,  1902.     Roy.  8vo.     111. 

Lehrbuch  der  Farbenchemie.     Zweite  Auflage.     Wien,  1 901. 

Gicrard. 

Precis  de  manipulations  pharmaceutiques.     Paris,  1902.      i8mo. 

Gerdes,  Peter. 

Einfiihrung  in  die  Elektrochemie.     Halle-a-S.,  1902. 

Einleitung  in  die  Elektrochemie  nach  der  elektrolytischen  Dissocia- 
tionstheorie  bearbeitet.     Halle,  1902.     8vo.     111. 


92  BIBLIOGRAPHY    OF  CHEMISTRY. 

Gerlach,  H. 

Grundlehren  der  Chemie.  Zum  Gebrauch  beim  Unterricht  in  den 
oberen  Gymnasialklassen.    Leipzig,  1900.    8vo. 

Geschwind,  Lucien. 

Industries  du  sulfate,  d' aluminium,  des  aluns  et  des  sulfates  de  fer. 
Paris,  1899.    8vo.    111. 

Manufacture  of  Alum  and  Sulphates  and  other  salts  of 
alumina  and  iron,  their  uses  and  applications  as  mor- 
dants in  dyeing  and  calico-printing.  Translated  from 
the  French  by  Charles  Salter.    London,  1901 .    Svo.    111. 

Getman,  Frederick  H. 

The  Elements  of  Blowpipe  Analysis.    New  York,  1899.     i6mo. 

Ghersi,  I. 

Galvanostegia,  nichelatura,  argentatura,  doratura,  ramatura,  metal- 
lizzazione.     Milano,  1898.     i2mo.     111. 

Metallocromia,  colorazione  e  decolorazione  dei  metalli  per  via  chimica 
ed  elettrica.     Milano,  1898.     i2mo. 

GiBBS,  J.  Willard. 

Equilibre  des  systemes  chimiques.  Traduit  par  H.  Le  Chatelier. 
Paris,  1899.     8vo. 

GiBBS,  William  E. 

Acetylene  Gas,  its  production  and  use.  Practical  handbook  treating 
of  generators,  burners,  and  electric  furnaces.  London,  1898, 
8vo.    111. 

Lighting  by  Acetylene :  generators,  burners,  and  electric  furnaces. 
Second  edition  revised  and  enlarged.  New  York,  1898.  i2mo. 
111. 

Gibson,  H.  B.,  S.  Calvert  and  D.  W.  May. 

Dietary  Studies  at  the  University  of  Missouri  in  1895,  and  data 
relating  to  bread  and  meat  consumption  in  Missouri.  With 
comments  by  W.  O.  Atwater  and  Charles  D.  Woods.  Bulletin 
No.  31.  U.S.  Department  of  Agriculture,  OflSce  of  Experiment 
Stations.    Washington,  D.  C,   1896. 

GlESEL,   F. 

Ueber  radioactive  Substanzen  und  deren  Strahlen.     Stuttgart,  1902. 


SECTION   v.— CHEMISTRY,    PURE   AND   APPLIED.  93 

GiGLIOLI,  J. 

Brevi  notizie  suU'  attiviti  del  Laboratorio  di  chimica  agraria  presso 
la  R.  Scuola  superiore  di  agricoltura  in  Portici  dal  1877  al  1901. 
Portici,  1 90 1. 

Chimica  agraria  campestre  e  silvana.    Napoli,  1902.    8vo.    111. 

GiLDEMEISTER,  E.,  Und   FREDERICK  HOPFMANN. 

Die  aetherischen  Oele.  Bearbeitet  im  Auftrage  der  Firma  Schimmel 
und  Co.  in  Leipzig.     Berlin,  1899.    roy.  8vo.    111. 

Les  huiles  essentielles.  Histoire,  production,  propri6t6s, 
composition,  preparation,  essais,  commerce.  Traduit 
de  Tallemand  par  A.  Gault,  avec  preface  de  A.  Haller. 
Paris,  1900.     8vo. 

The  Volatile  Oils.  Authorized  translation  by  Edward 
Kremers.    Milwaukee,  1900.    8vo.    111. 

GiLKINET,  H. 

Traite  de  chimie  pharmaceutique.  Deuxi&me  Edition.  Paris,  1901. 
8vo.    Ill, 

Gill,  Augustus  H. 
Gas  and  Fuel  Analysis  for  Engineers.     A  compend  for  those  inter- 
ested in  the  economical  application  of  fuel.    Prepared  especially 
for  the  students  at  the  Massachusetts  Institute  of  Technology. 
Second  edition,  revised.    New  York  and  London,  1900. 

Third  edition.      New  York  and  London,  1902. 
A  Short  Handbook  of  Oil  Analysis.     Philadelphia,  1898.    8vo. 

Gill,  C.  Haughton. 
An  introduction  to  the  Practical  Study  of  Chemistry.    Tenth  edition, 
revised  and  enlarged  by  D.  Hamilton  Jackson.     London,  1898. 

GlONGO,   C. 

Note  di  analisi  chimica  qualitativa  minerale.     Milano,  1897.    8vo. 

GlORGI,  N. 

L'alcool  denaturato  nei  suoi  rapporti  con  Tindustria.  Roma,  1900. 
8vo. 

GiRALT,  E. 

Aper^u  pratique  de  I'alcoolom^trie  des  spiritueux  de  consomma- 
tion.     Paris,  1898.    8vo.    111. 


94  BIBLIOGRAPHY   OF   CHEMISTRY. 

GiRAN,  H. 

Traits  61ementaire  de  travaux  pratiques  de  chimie.  Preparations 
et  analyses.     Paris,  1899.     i8mo. 

GiRARD,  Charles  et  Lucien  Cuniasse. 

Manuel  pratique  de  Tanalyse  des  alcools  et  des  spiritueux.  Paris, 
1899. 

Contains  a  bibliography  of  the  subject. 
GiRARD,  J. 

L' analyse  des  melanges 'salins  a  I'^tat  pulverulent.  Paris,  1900. 
i8mo. 

GiRARDVILLE,  P. 

L' acetylene  et  ses  applications.     Paris,  1900.     8vo. 

Glahn,  C.  J. 

Chemisch-technische  Fabrikations-Verfahren  aus  der  Praxis.  Ber- 
lin, 1899. 

Die  Fabrikation  lohnender  chemisch-technischer  Consum-  Artikel. 
Leipzig,  1898.     8vo. 

Glaser,  F. 
Indicatoren  der  Acidimetrie  und   Alcalimetrie.     Wiesbaden,  1900. 
8vo. 

Repetitorium  der  Pharmacologie  (Arzneiverordnungslehre,  Arznei- 
mittellehre  und  Toxikologie)  nach  Priifungsfragen  bearbeitet. 
Wiirzburg,  1899.     8vo. 

Glimm,  E. 

Ueber  die  Constitution  f  ormaldehydesch wefligersaurer  Salze.    Ueber 

« 

die  Affinitatsgrosse  aromatischer  Oxaldehyde.     Freiburg,  1902. 

Glinzer,  E. 

Kurzgefasstes  Lehrbuch  der  BaustoflFkunde,  nebst  einem  Abriss  der 
Chemie.     Zweite  Auflage.     Dresden,  1899. 

Gnehm,  R. 

Taschenbuch  fiir  die  Farberei  und  Farbenfabrikation.  Unter  Mit- 
wirkung  von  H.  Surbeck.     Berlin,  1902.     8vo.     Ill 

Goldberg,  A. 

Zur  Kenntniss  des  Schwefelcyans  des  sogenannten  Pseudoschwefel- 
cyans  und  des  aus  Rhodansalzen  erhaltenen  gelben  FarbstofFes. 
Chemnitz,  1901.     8vo.     111. 


vSECTION   V.      CHEMISTRY,    PURE   AND   APPLIED.  95 

GOLDSCHMIDT,  F. 

Der  Wein  von  der  Rebe  bis  zum  Consum,  nebst  einer  Beschreibung 
der  Weine  aller  Lander.  Zweite  Auflage.  Mainz,  1901.  8vo. 
111. 

GoocH,  Frank  Austin,  Editor. 

Research  Papers  from  the  Kent  Chemical  Laboratory  of  Yale  Uni- 
versity.    Vols.  I  and  11.     New  York,  1901.     2  vols.  8vo. 

Goose,  Friedrich. 

Die  Beziehungen  der  Benzolderivate  zu  den  Verbindungen  der 
Fettreihe.     Stuttgart,  1898.    8vo. 

Satnmlung  chemischer  und  chemisch-technischer  Vortrage. 

GORET.  M. 

Etude  chimique  et  physiologique  de  quelques  albumens  com^s  de 
graines  legumineuses.     Paris,  1901.    8vo. 

Goss,  Arthur. 

Dietary  studies  in  New  Mexico  in  1895.  Bulletin  No.  40.  U.  S. 
Department  of  Agriculture,  Office  of  Experiment  Stations. 
Washington,  D.  C,  1897. 

Nutrition  Investigations  in  New  Mexico  in  1897.  Bulletin  No.  54, 
U.  S.  Department  of  Agriculture,  Office  of  Experiment  Stations. 
Washington,  D.  C,  1898. 

GOUPIL,  P. 

Tableaux  synoptiques  pour  1' analyse  chimique  de  I'eau  et  I'examen 
microscopique.     Paris,  1900.     i6mo.     111. 

Tableaux  synoptiques  pour  Tanalyse  des  engrais.  Paris,  1900. 
i6mo. 

Tableaux  synoptiques  pour  T analyse  du  lait,  du  beurre,  et  du 
fromage.     Paris,  1900.     i6mo.     111. 

Tableaux  synoptiques  pour  Tanalyse'^des  vins,  de  la  bi^re,  du  cidre 
et  du  vinaigre.     Paris,  1900.     i6mo.     111. 

Grahhk,  C. 

Guide  pratique  pour  1' analyse  quantitative.  Deuxieme  Edition  revue 
et  augmentee.     Gen&ve,  1900.     8vo.     111. 

Orandkau,  L. 

Le  Sucre  et  1' alimentation  de  Thonime  et  des  animaux.  Paris, 
1899.     Svo. 


96  BIBLIOGRAPHY   OF   CHEMISTRY. 

Granger,  A. 

Contribution  a  T^tude  des  phosphures  m^talliques.     Paris,  1898. 

Etude  de  quelques  laboratoires  industrials  et  des  ecoles  techniques 
sup^rieures  en  AUemagne.  Rapport  pr^sent^  au  ministre  du 
commerce.     Paris,  1901.     8vo. 

Grassini,  R. 

Appunti  di  chimica  teorica.     Firenze,  1901.     8vo.     111. 

Grauer,  K. 

Die  Preisbewegung  von  Chemikalien  seit  dem  Jahre  1861.  Stutt- 
gart, 1902.     8vo. 

Grebe,  C. 
Allgemeine  Photochemie.     Mailand,  1898.     8vo. 

Grken,  J.  R. 

The  soluble  ferments  and  fermentation.     Cambridge,  1899.     8vo. 

Die  Enzyme.     Ins  Deutsche  iibertragen  von  W.  Windisch. 
Berlin,  1901.     8vo. 

Gregory,  R.  A.,  and  Simmons,  A.  T. 

Experimental  Science.  Section  I.  Elementary  Course  of  Physics 
and  Chemistry.     London,  1899.     8vo.     111. 

Grignard,  V. 
Sur  les  combinaisons  organo-magn^siennes  mixtes  et  leur  application 
k  des  syst^mes  d'acides,  d'alcools  et  d'hydrocarbures.     Paris, 
1901. 

Grimaux,  E. 

Chimie  inorganique  el^mentaire.  Huiti^me  edition,  revue.  Paris, 
1901. 

Chimie  organique  el^mentaire.  Huiti^me  edition,  revue.  Paris, 
1901. 

Griveau,  M. 

Les  feux  et  les  eaux.     Paris,  1899.     i2mo.     111. 

G ROGER,  A. 

Chemisch-technisches  Vademecum  fiir  Zuckerfabriken  1851-1900. 
Leipzig,  1902.     8vo. 


section  v. — chemistry,  pure  and  applied.  97 

Grondal,  Benedict. 

Efnafraethi.     Reykjavik  1886.     8vo.     78- [2]  pp. 

Mr.  Grondal  has  also  published  Roscoe's  Chemistry  [the  primer]  in 
Icelandic. 

Gros-Renaud,  Ch. 

Les  mordants  en  teinture  et  en  impression.     Paris,  1898.     8vo. 

Grotowsky,  H. 

Ueber  das  Phenylacetylacetophenon  und  Abkommlinge  des  1.4  Ben- 
zop3Tonols.     Tiibingen,  1902. 

Groves,  C.  E.,  and  W.  Thorp. 

Chemical  Technology,  or  Chemistry  in  its  applications  to  arts  and 
manufactures.  With  which  is  incorporated  Richardson  and 
Watts'  "Chemical  Technology.**  Vol.  iii.  Gas  Lighting,  by 
Charles  Hunt.     London,  1901. 

Grunhut,  M. 

Vocabolarietto  tecnico  per  I'interpretazione  di  libri  tedeschi  di 
chimica.     Livorno,  1900.     i2mo. 

GUARESCHI,  ICIUO. 

Nozioni  di  analisi  chimica  e  cenni  suU'  analisi  delle  acque.  Torino, 
1898.     4tQ.      111. 

GUICHARD,   P. 

Analyse  chimique  et  purification  des  eaux  potables.  Paris,  1901. 
8vo.     111. 

La  question  deM'eau  potable  devant  les  municipalit^s.  Paris,  1902. 
8vo.     111. 

GUILLAUME,  Ed. 

Recherches  sur  le  nickel  et  ses  alliages.     Paris,  1898.     Hvo. 

GUILLET,  LftON. 

L'industrie  des  acides  mineraux.     Paris,  189-.     8vo.     111. 

GuLDBERG,  C.  M.,  und  P.  Waage. 

Untersuchungen  iiber  die  chemischen  Affinitaten.  Abhandlungen 
ausden  Jahren  1864,  1867,  1879.  Ubersetzt  und  herausgegeben 
von  R.  Abegg.     Leipzig,  1899.     ^vo.     111. 

GUTBIER,  A. 

Studien  iiber  das  Tellur.     Leipzig,  1901. 


98  BIBLIOGRAPHY   OF   CHEMISTRY. 

GuTTMANN,  Oscar. 
Schiess-  und  Sprengmittel.     Braunschweig,  1900.     8vo. 

Haber,  F. 

Grundriss  der  technischen  Elektrochemie  auf  theoretischer  Grund- 
lage.     Miinchen,  1898.     8vo.     111. 

Haefcke,  H. 
Stadtische  Fabrikabwasser.     Ihre  Natur,  Schadlichkeit  und  Reinig- 
ung.     Wien,  1901.     8vo.     111. 

Die  technische  Verwerthung  von  thierischen  Abfallen.     Wien,  1899. 
8vo.     111. 

Haenlein,  F.  H. 
Die  Deutschen  Reichspatente  der  Klasse  28  (Gerberei).     Alpha- 
betisch  und  sachlich  zusammengestellt  und  mit  Anmerkungen 
versehen.     Freiburg,  1901.     8vo. 

Hall,  Vernon  J. 
Chemistry  and  Metallurgy  applied  to  Dentistry.     Evanston,  111., 
1898. 

Hallerbach,  W. 
Formeln,    Moleculargewicht  und    procentische    Zusammensetzung 
kemischer  Korper.     Bonn,  1902. 

Halliburton,  U.  D. 
The  Essentials  of  Chemical  Physiology.     London,  1899. 

Hallopeau,  L.  a. 
Sur  quelques  propri^t^s  des  paratungstates.     Paris,  1899. 

Halphen,  G. 
Analyses  des  mati^res  grasses.     Paris,  190 1.     8vo. 

Hammarsten,  Olof. 
Lehrbuch  der  physiologischen  Chemie.     Vierte  voUig  umgearbeitete 
Auflage.     Wiesbaden,  1899.     8vo.     111. 

A  Text-book  of  Physiological  Chemistry.  Authorized 
translation  from  the  author's  enlarged  and  revised  third 
German  edition  by  John  A.  Mandel.  Second  edition. 
New  York  and  London,  1898.     8vo.     Plate. 

Third   edition.      New  York    and  London,    1899. 
8vo.     Plate. 


SECTION   v.— CHEMISTRY,    PURE   AND   APPLIED.  99 

Hanausck,  T.  F. 

Lehrbuch  der  Materialienkunde  auf  naturgeschichtlicher  Grundlage. 
Wien,  i898-'99.     3  vols.,  8vo.     111. 

Hand,  E.  N. 

The  Atom  and  Mechanical  Chemistry.  Spokane,  Wash.,  1802 
[sic]  (for  1902). 

Handbuch  der  Elektrochemie.     Bearbeitet  von  W.  Borchers,  E. 
Bose,  H.  Danneel  [and  others].     Halle,  1902.     8vo.     111. 

Hanko,  W.  von. 

Die  Bader  und  Mineralwasser  der  Erdelyer  Landestheile  Ungarns. 
Wien,  1900.     8vo.     111. 

Hantke,  E. 

Handbuch  fiir  den  Amerikanischen  Brauer  und  Malzer.  Leipzig, 
1899.     2  vols.     8vo.     111. 

Hantzsch,  a. 

The  Elements  of  Stereochemistry.  Translated  from  the  last  French 
edition  of  Guye  and  Gautier  by  Charles  G.  L.  Wolf.  Easton, 
Pa.,  1900. 

Hardin,  Willett  L. 

The  Rise  and  Development  of  the  Liquefaction  of  Gases.  New  York 
and  London,  1899.     i2mo.     111. 

Die   Verfliissigung  der   Gase.     Geschichtlich   entwickelt. 
Uebersetzt  von  J.  Traube.    Stuttgart,  1900.    8vo.    111. 

Harlay,  V.  A. 
De  I'application  de  la. tyrosinase,  ferment  oxydant  du  Russula  delica, 
k  r etude  des  ferments  prot^olytiques.     Paris,  1900.     8vo. 

Harper's  Scientific  Memoirs.    Edited  by  J.  S.  Ames,    i-vii.    New 
York,  1899.     8vo.     With  illustrations. 

I.  Gay-Lussac,  Joule,  and  Joule  and  Thomson,  The  free  Expansion 

of  Gases.     Edited  by  J.  S.  Ames. 

II.  J.  v.  Fraunhofer,  Prismatic  and  Diffraction  Spectra.     Edited  by 

J.  S.  Ames. 

III.  Rontgen,  Stokes  and  J.  J.  Thomson,  Rontgen  Rays.  Edited  by 
G.  F.  Barker. 


ICX>  BIBLIOGRAPHY   OF   CHEMISTRY. 

Harper's  Scientific  Memoirs.     [Cont'd.] 

IV.  Pfeffer,  Van't  HoflF,  Arrhenius  and  Raoult,  The  modern  Theory 
of  Solution.  Edited  by  H.  C.  Jones.  13  and  134  pp.,  with 
illustrations. 

V.  R.  Boyle  and  E.  H.  Amagat,  The  Laws  of-  Gases.     Edited  by 

C.  Barus.     110  pp.,  with  10  illustrations. 

VI.  Carnot,  Clausius  and  Thomson,  The  second  Law  of  Thermo- 
dynamics. Edited  by  W.  F.  Magie.  5  and  151  pp.,  with  9 
illustrations. 

VII.  Faraday,  Hittorf  and  Kohlrausch,  The  fundamental  Laws  of 
electrolytic  Conduction.     6  and  98  pp.,  with  18  illustrations. 

Harpf,  a. 

Fliissiges  Schwefeldioxyd.  Darstellung,  Eigenschaften  und  Ver- 
wendung  desselben  ;  Anwendung  des  fliissigen  und  gasformigen 
Schwefeldioxydes  in  Gewerbe  und  Industrie.  Stuttgart,  1900. 
8vo.     111. 

Hartmann,  E. 

Chemie  fiir  das  Tentamen  physicum.  Sechste  Auflage.  Leipzig, 
1900. 

Harz,  K.  E. 
Lehrbuch  der  anorganischen  Chemie  und  Mineralogie.     Erlangen, 
1899.     8vo.     111. 

Lehrbuch  der  organischen  Chemie.     Erlangen,  1899.     8vo.     111. 

Haselbach,  H. 

Leitfaden  fiir  die  analytisch-chemischen  Uebungen  an  Realschulen, 
Wien,  1899.     8vo.     111. 

Haussermann,  J. 

Ueber  die  Produkte  derChlorwasserstoffentziehung  aus  Saurechlori- 
den,  unter  besonderer  Beriicksichtigung  der  Einwirkung  ter- 
tiarer  Basen.     Tubingen,  1902. 

Hausbrani),  H. 

Das  Trocknen  mit  Luft  und  Dampf.  Erklarungen,  Formeln  und 
Tabellen  fiir  den  praktischen  Gebrauch.  Zweite  Auflage.  Ber- 
lin, 1902.     8vo.     111. 


t\ 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  lOI 

Hausbrand,  E.     [Cont'd.] 

Verdampfen,  Condensiren  und  Kiihlen.  Erklarungen,  Formeln 
und  Tabellen  fiir  deii  praktischen  Gebrauch.  Berlin,  1899. 
8vo.     111. 

Hausner,  a. 

Manufacture  of  Preserved  Foods  and  Sweetmeats.  A  Handbook  of 
all  the  Processes  for  the  Preservation  of  Flesh,  Fruit  and  Vege- 
tables, and  for  the  Preparation  of  Dried  Fruit,  Dried  Vegetables, 
Marmalades,  Fruit-Syrups  and  Fermented  Beverages  and  of  all 
kinds  of  Candies,  Candied  Fruit,  Sweetmeats,  Rocks,  Drops, 
Dragees,  Pralines,  etc.  Translated  from  the  third  enlarged 
German  edition  by  Arthur  Morris  and  Herbert  Robson.  Lon- 
don, 1902.     Svo. 

Haywood,  J.  K. 

The  Chemical  Composition  of  Insecticides  and  Fungicides.  With 
an  account  of  the  methods  of  analysis  employed.  Washington, 
1902. 

See  in  Section  VII ^  Bulletins  of  the  Division  of  Chemistry. 
HfeBERT,  A. 

Examen  sommaire  des  boissons  falsifiees.     Paris,  18 — .     8vo.     111. 

Hedderwick,  T.  C.  H. 

The  Sale  of  Food  and  Drugs.  The  Acts  of  1875,  1879,  and  1899, 
with  notes  on  the  reported  cases.  Second  edition.  London, 
1 90 1.     8vo. 

Heermann,  p. 

Farberei-chemische  Untersuchungen.  Anleitung  zur  Untersuchung, 
Bewerthung  und,  An  wend  ung  der  wichtigsten  Farberei-,  Druck- 
erei-,  Bleicherei-  und  Appretur-Artikel.  Berlin,  1898.  8vo. 
111. 

Dyers'  Materials.  Introduction  to  examination,  evaluation, 
application  of  the  most  important  substances  used  in 
dyeing,  bleaching,  and  finishing.  Translated  by  A.  C. 
Wright.     London,  1901. 

Heerwagen,  a. 

Leitfaden  der  Chemie  und  Nahrungsmittellehre.  Bamberg,  1900. 
Svo.     III. 


I02  BIBLIOGRAPHY   OF   CHEMISTRY. 

Hegel,  S. 

Die  Chromgerbuiig.  Unter  besonderer  Beriicksichtigung  der  in- 
und  auslandischen  Patentlitteratur.     Berlin,  1898.     8vo. 

Hehl,  R.  R. 

Fliissige  Luft.  Kiirze  Beschreibung  der  Herstellung  der  fliissigen 
Luft,  unter  Hinweisung  auf  die  Fortschritte  der  letzten  Jahre. 
Halle,  1 90 1. 

Hehn,  V. 

Das  Sal z.  Eine  kulturhistorische  Studie.  Zweite  Auflage,  heraus- 
gegeben  von  O.  Schrader.     Berlin,  1900. 

Hellot,  M. 

Art  of  Dyeing  Wool,  Silk,  and  Cotton.  Translated  from  the  French. 
London,  1901. 

Helot,  J. 

Le  Sucre  de  betterave  en  France  de  1800  a  1900.  Cambrai,  1900. 
8vo.  •  111. 

Hemmelmayr,  F.  von. 

Lehrbuch  der  anorganischen  Chemie.     Leipzig,  1899.     8vo.     111. 

Lehrbuch  der  organischen  Chemie.     Leipzig,  1898.     8vo.     111. 

Hemmelmayr,  F.  von,  und  K.  Brunner. 

Lehrbuch  der  Chemie  und  Mineralogie.     Leipzig,  1900.     8vo.    Ill 

Hempel,  Walther. 

Gasanalytische  Methoden.  Dritte  Aufiage.  Braunschweig,  1900. 
8vo.     111. 

Methods  of  Gas  Analysis.  Translated  from  the  third 
German  edition  and  considerably  enlarged  by  L.  M. 
Dennis.     New  York  and  London,  1902.     8vo. 

Henderson,  G.  G. 
The  Risks  attending  the   Use  of    Mineral  Oil   and  of   Acetylene. 
London,  1899.     8vo. 

Henderson,  G.  G.,  and  M.  A.  Parker. 

An  Introduction  to  Analytical  Chemistry.  London,  Glasgow,  and 
Dublin,  1899. 

An  Introduction  to  Analytical  Chemistry.     London,  1900. 


section  v. — chemistry,  pure  and  applied.  103 

Henninger,  K.  a. 
Cheniisch-analytisches  Praktikum  behufs  Einfiihrung  in  die  quali- 
tative Analyse.     Braunschweig,  1902.    8vo. 

Chemisches  Practicum  behufs  Einfiihrung  in  die  qualitative  Ana- 
lyse.    Charlottenburg,  1900.  8vo. 

Henriet,  H. 

Les  gaz  de  1' atmosphere.     Paris,  18 — .     8vo.     111. 

Henrivaux,  J. 
Le  verre  et  le  cristal.      Nouvelle  Edition,   revue   et  consid^rable- 
meut  augment^e.     Paris,  1897.     8vo.    111.     With  an  atlas  of  32 
plates. 

Hensel,  J. 

Brod  aus  Steinen  durch  mineralogische  Diingung  der  Felder.  Zugleich 
eine  kurzgefasste  Chemie  fiir  Laien,  Landwirthe  und  Chemiker. 
Leipzig,  1898.     8vo. 

Hkrbet,  F. 

Manuel  de  la  culture  pratique  et  commerciale  du  caoutchouc.     Paris, 

1899.  iSrao.     111. 

Herding,  J.  F..  und  O.  Hahn. 

Elemente  der  Experimentalchemie.  Geordnet  nach  den  Grundsatzen 
von  R.  Arendt.     Hamburg,  1898.  8vo. 

Herm.  W. 

Repetitorium  der  Chemie  fiir  Techniker.  Kurzgefasstes  Lehrbuch 
enthaltend  eine  Einleitung  in  die  Chemie  und  eine  Abhandlung 
der  wichtigsten  Elemente  und  ihrer  Verbindungen,  unter  be- 
sonderer  Beriiksichtigung  der  technish  angewandten  Korper, 
ihrer  Eigenschaften  und  Darstellungsmethoden.    Braunschweig, 

1900.  8vo.     111. 

Herz,  W. 

Kurze  Anleiting  zum  chemischen  Practicum  fiir  Mediciner.  Breslaii , 
1899.     Hvo, 

Ueber  die  Molekulargrcisse  der  Korper  im  festen  und  fliissigen  Ag- 

gregat/ustande.     Stuttgart,  1899.     8vo. 

Samnilung  chemischer  und  technisch-chemiscber  Vortrage. 

Ueber  die  wichtigsten  Beziehungen  zwischen  der  chemischen  Zusani- 
mensetzung  von  Verbindungen  und  ihren  physikalischen  Ver- 
halten.    Stuttgart,  1898.     8vo. 

Saminlung  chemischer     .     .     .     Vortrage. 


104  BIBLIOGRAPHY   OF    CHEMISTRY. 

Hrrzberg.  \V. 

Papierpriif utig.     Anleitung  zur  Untersuchung  von  Papier.     Zm-eite 
vollstandig  neubearbeitete  Auflage.     Berlin,  1902. 

Herzfeld,  H..  Beer  und  Matzikjrff. 

Repetitorium  der  Chemie,  Physik,  Pharmakognosie  und  Botanik. 
Fiir  Apotheker,   Mediciner,  Chemiker.  u.  s.  w.     Berlin.  1900. 

HERZFELIi,  J. 

Das  Faben  und  Bleichen  von  Baumwolle,  Wolle.  Seide,  Jute.  Leinen. 

etc.,   in    unversponnen   Zustande   als   Gam  und   Stiickwaaie. 

Zweite  ganzlich    neu   bearbeitete   Auflage   von   F.  Schneider. 

Berlin.  1900-01.     8vo.     3  parts. 
Part  I.    Die  Bleichmittel,   Beizen   und    Farbstoffe.     Eigenschatten, 

Priifung  und  praktische  Anwendung. 

Herzfeld,  J.,  und  O.  Korx. 
Chemie  der  seltenen  Erden.     Berlin.  1901. 

Hess,  O. 
Das    Formaldehyde    als    Desinfectionsmittel.      Zweite    verbesserte 
Auflage.     Marburg,  1901.     8vo. 

Heumann,  K. 
Die  Anilinfarben  und  ihre  Fabrikation.     Zweiter  Theil  nach  des 
Verfa.ssers  Tode  fortgesetzt  und  herausgegeben  von  P.  Fried- 
laender.     Braunschweig,  1898.     8vo. 
Theil  in.   Die  Azofarbstoffe  und  die  speciellen,  zu  ihrer  Darstellung 
dienenden  aromatischen  Basen.     Braunschweig.  1900.     8vo. 
Part  I  was  published  in  1888. 

Heusler,  F. 
The  Chemistry  of  the  Terpenes.     Authorized  translation  by  Francis 
J.  Pond.     Carefully  revised,  enlarged,  and  corrected.     London 
and  Philadelphia,  1902.     8vo. 

Hewitt,  J.  D. 
(Organic  Chemical  Manipulation.     London,  1899.     8vo.     Ill 

Hi<;hton,  H.  p.    . 
Introduction  to  Practical  Quantitative  Analysis.      London,    1898. 
8vo. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  I05 

Hill,  A. 
Ueber  die  quantitative  Bestimmungdes  Zinks  in  seinen  Erzen  durch 
Titrermethode  und  Elektrolyse.     Ziirich,  1897.     ^^'O- 

Hill,  A.  W. 

Course  of  Experimental  Chemistry  (elementary).  London,  1899. 
8vo. 

Hill,  Henry  W. 

Chemistry  for  Examinations.     London,  1900. 

HiLLEBRAND,   W.  F. 

Some  Principles  and  Methods  of  Rock  Analysis.  Bulletin  of  the 
United  States  Geological  Sur\'ey,  No.  176.  Washington,  1900. 
8vo. 

HiLLYER,  H.  W. 
Laboratory  Manual.     Experiments  to  illustrate  the  elementary  prin- 
ciples of  chemistry.     New  York,  1899.     8vo.     111. 

Hinds,  J.  I.  D. 

Inorganic  Chemistry,  with  the  Elements  of  Physical  and  Theoretical 
Chemistry.     New  York  and  London,  1902.     8vo.     111. 

HiNRICHS,  G.  D. 

The  Absolute  Atomic  Weights  of  the  Chemical  Elements,  established 
upon  the  analyses  of  the  Chemists  of  the  Nineteenth  Centur>', 
and  demonstrating  the  Unity  of  Matter.  St.  Louis,  Mo.,  1901. 
8vo.  with  portrait  of  Berzelius  and  3  plates. 

HiORNS,  A.  H. 

Metallography :  An  Introduction  to  the  Study  of  the  Structure  of 
Metals,  chiefly  by  the  aid  of  the  Microscope.  With  diagrams 
and  numerous  full-page  plates.  London,  1902.  i2mo.  111. 
158  pp. 

Mixed  Metals,  or  metallic  alloys.  Second  edition.  Thoroughly  re- 
vised and  enlarged.     New  York,  1901.     i2mo. 

Hlasiwktz,  H. 
Anleitung  zur  qualitativen  chemi.schen  Analyse.     Zwolfte  Auflage, 
durchgesehen  und  erganzt  von  G.Vortmann.    Wien,  1899.    8vo. 

HOBER,  R. 

Physikalische  Chemie  der  Zelle  und  der  Gewebe.  Leipzig,  1902. 
8vo.     111. 


Kj6  BIBLrrjrVRAPHV    OF    CHEMISTRY. 

HOFER.  J. 

Die  Fahrikation  kiinstlicher  plastischer  Massen  sowie  der  kiin-st- 
lichen  Steine,  Kunststeine,  Stein-  und  Cementgiisse.  Ausfiihr- 
liche  Anleitun^  zur  Herstellung  aller  Arten  kiinstlicher  Massen 
aus  Papier,  Papier-  und  HoIzstofF.  Cellulose,  Gips,  Leim,  etc. 
Zweite  vollstandig  umgearbeitete  und  vermehite  Auflajje. 
Wien,  1898.     Svo.     III. 

HOKK,   P.  VAN. 

Beknopt  leerbr>ek  der  scheikunde.     2  parts.     1S97.  1900. 

HoLBLiNf;,  V. 

Die  Fahrikation  der  Bleichmaterialen.     Berlin.  1902.     Svo.     III. 

Hopp,  J.  H.  van't. 

Acht  Vortrage  iiher  physikalische  Cfaemie  gehalten  auf  Einladung 

der  Universitat  Chicago.     Braunschweig.  1902. 
The  Arrangement   of   Atoms  in  Space.     Second  revised    and  en- 
larged edition.     With  a  preface  by  Johannes  Wislicenus,  and  an 
appendix  :    Stereochemistr>'  among   Inorganic   Substances  by 
Alfred   Werner.     Translated   and  edited    by  Arnold    Eiloart. 
I^ndon  and  New  York,  189.S.      i2mo. 
Die  Gesetze  des  chemischen   Gleichgewichtes  fiir  den  verdiinnten 
gasformigen  oder  gelosten  Zustand.     <  1885. )     I'ebersetzt  und 
herausgegeben  von  G.  Bredig.     Leipzig,  1900.     Svo.     111. 
Ueber  die  zunehmende  Bedeutung  der  anorganischen  Cheniie.     Vor- 
trag,   gehalten    auf    der   70.    \'ersammlung    der    Gesellschaft 
deutscher  Naturforscher  und  Aerzte  zu  Diisseldorf.     Hamburg 
und  I^ipzig,  1898.     Svo. 
Vorlesungen  iiber  theoretische  und  physikalische  Chemie.     Braun- 
schweig, iir  Theil,  1898-1900.     Svo.     III. 

Zweite  Auflage.     Braunschweig,  1901.     Svo.     111. 
Lectures  on  Theoretical  and  Physical  Chemistry.     Trans- 
lated  by    R.    A.    Lehfeldt.      i.    Chemical   Dynamics. 
II.  Chemical  Statics,     in.   Relations  between  proper- 
ties and  composition.     London,  1S99-1900.     Svo. 
Lemons    de    chiniie    physique,    professees    k    TUniversite 
de  Berlin.      Trois  parties.      Traduites  de  Talleinand 
par   A.    Corvisy.       Partie    i.     Dynamique    chimique. 
Paris,  1S98.     Partie  II.   La  vStatique  chimique.      Paris, 
1889.     Partie  iii.   Relation  entre  les  propri^tes  et  la 
comixjsition.     Paris.  1900.     Svo.     Portrait. 
Zinn,  Gips  mid  vStahl   vom  physikalisch-chemischen   Standpunkt. 
Miinchen,  1901.     Svo.     111. 


SKCTION    V. — CHEMISTRY.    PURE    AND   APPLIED.  I07 

HOKMANN,   C. 

Die  Fabrikation  der  Spirituoseii-Extracte.     Berlin,  1898.     8vo. 

HOKMEISTER,  F. 

Leitfaden  fiir  den  praktisch-chemischen  Unterricht  der  Mediciner. 
Braunschweig,  1899.     8vo. 

Hog  AN,  Mrs.  Louise  E.,  and  A.  C.  True. 

History  and  Present  Status  of  Instruction  in  Cooking  in  the  Public 
Schools  of  New  York  City.  Bulletin  No.  56.  H.  S.  Depart- 
ment of  Agriculture,  Office  of  Experiment  Stations.  Washing- 
ton, D.  C,  1899. 

HoLDERMANN,  E.,  und  E.  Kindle. 

Chemische  Reagentien  und  Reaktionen  des  deutschen  Arzneibuches 
IV.  Zugleich  praktisches  Rechenbuch  bei  der  Ausfiihrung  der 
quantitativen  Bestimmungsmethoden.     Berlin,  1901.     8vo. 

Holland,  J.  W. 
The  Urine  and  the  Clinical  Chemistry  of  the  Gastric  Contents,  the 
Common  Poisons  and   Milk.      Sixth  edition,   revised  and  en- 
larged.    Philadelphia,  Pa.,  1900.     111. 

Hollard,  a. 
La  th^orie  des  ions  et  1' electrolyse.     Paris,  1900.     8vo.     111. 

HOLLEMAN,  A.  F. 

Leerboek  der  anorganische  chemie.     Groningen,  1898.     8vo. 

A  Textbook  of  Inorganic  Chemistry.  Rendered  into  Eng- 
lish by  Herman  C.  Cooper,  with  the  cooperation  of  the 
author.     New  York  and  London,  1902.     8vo.     111. 

Lehrbuch  der  Chemie.  Autorisirte  Deutsche  Ausgabe. 
Zweite  verbesserte  Aufiage.  Theil  i.  Organische 
Chemie,  in  Gemeinschaft  mit  dem  Verfasser  bearbeitet 
und  herausgegeben  von  W.  Manchot.  Leipzig,  1902. 
8vo.     111. 

Lehrbuch  der  Chemie.  Theil  11.  Anorganische  Chemie. 
In  Gemeinschaft  mit  dem  Verfasser  bearbeitet  und 
herausgegeben  von  \V.  Manchot.  Leipzig,  1900.  8vo. 
111. 

Lehrbuch  der  organischen  Chemie  fiir  Studirende  an  den 
Universitaten  und  technischen  Hochschulen.  Leipzig, 
1S98.     Svo.     111. 


I08  BIBLIOGRAPHY   OF   CHEMISTRY. 

HoLLEMAN,  A.  F.      [Cont'd.] 

A  Text-Book  of  Organic  Chemistry.  Translated  from  the 
Second  Dutch  edition  by  A.  Jamieson  Walker,  assisted 
by  Owen  E.  Mott,  with  the  cooperation  of  the  author. 
London  and  New  York,  1903.    8vo.    111. 

Practisch-chemische  oefeningen.     Groningen,  1898.     8vo. 

HOLZT,  A. 

Die  Schule  des  Elektrochemikers.  Darstelluug  der  Grundsatze, 
Hilfsmittel,  und  Arbeitsverfahren  der  Elektrochemie.  Heraus- 
gegeben  im  Verein  mit  W.  Sander  und  H.  Stapelfeldt.  Leipzig, 
1898-1900.     8vo.     111. 

Hopkins,  Erastus. 
The  Oil  Chemists'  Handbook.     New  York  and  London,  1900.     8vo. 

HOPPE,  P. 
Ein  Beitrag  zur  Frage  des  Werthes  der  Melasse  als  Futtermittel. 
Leipzig,  1 90 1.     8vo. 

Hoppe-Seyler,  F. 

Handbuch  der  physiologisch-  und  pathologisch-chemischen  Analyse 
fiir  Aerzte  und  Studirende.  Siebente  Auflage,  bearbeitet  von 
H.  Thierfelder.    Berlin,  1903.    8vo.    111. 

Hornby,  John. 
The  Gas  Engineer's  Laboratory  Handbook.    Second  edition,  revised 
and  enlarged.    London  and  New  York,  1902.     8vo. 

HORSIN-DfeON. 

Traits  th^orique  et  pratique  de  la  fabrication  du  sucre  de  betterave. 
Deuxifeme  edition,  revue  et  augment^e.  Paris,  1900.  2  vols., 
8vo.    111. 

HosAcus,  A. 

Grundriss  der  Chemie.  Vierte  Auflage,  bearbeitet  von  H.  Bottger. 
Hannover,  1898.    8vo.    111. 

HOURIER,  E.  et  F.  MAI.EPEYRE. 

Nouveau  manuel  complet  de  la  distillation  de  la  betterave,  de  la 
pomme  de  terre  et  des  racines  f^culentes  ou  sucr^es  desquelles 
on  pent  extraire  de  I'alcool,  telles  que  :  la  carotte,  le  rutabaga, 
le  topinambour,  I'asphod^le  etc. ,  etc.  Nouvelle  Edition  enti^re- 
ment  refondue,  augmentee  des  nouveaux  proc^^s  et  appareils 
de  distillation  par  le  prof.  Alb.  Larbaletrier.  (Encyclop^die- 
Roret).     Paris,  1901. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  I09 

HOVESTADT,  H. 

Jena  Glass  and  its  scientific  and  industrial  applications.  Translated 
and  edited  by  J.  D.  Everett  and  Alice  Everett.  London  and 
New  York,  1902. 

Howe,  Henry  M. 

Metallurgical  Laboratory  Notes.     Boston,  1902.    8vo.    111. 

Hubbard,  E. 

Die  Verwerthung  der  Holzabfalle.  Zweite  vollstandig  umgear- 
beitete  und  vermehrte  Auflage.     Wien,  1900.    8vo.    111. 

Hubert,  A. 

Analyses  des  matiferes  agricoles.     Paris,  1 901.     i6mo.    111. 

Hubert,  H. 

Utilisation  directe  des  gaz  de  hauts-foumeaux.     Paris,  1901. 

Hubert,  P. 
Album  de  I'ac^tylfene  1899-1900.     Paris,  1899.    8vo.    111. 

HObner,  M. 
Chemische  Vorgange  in  der  Natur,  in  wichtigen  Gewerbs-Zweigen 
und  im  Haushalt  des  Menschen.    Ein  Merk-  und  Wiederholungs- 
buch  fiir  Schulen.     Breslau,  1898.    8vo.    111. 

HUFNER,  G. 

Ueber  den  Ursprung  und  die  Berechtigung  besonderer  Lehrstiihle 
fiir  die  physiologische  Chemie.     Tiibingen,  1899.     8vo. 

HUGOT,  C. 

Recherches  sur  Taction  du  sodammonium  et  du  potassammonium 
sur  quelques  m6talloides.     Paris,  1900.     8vo.    111. 

Hummel,  J. 
*  Manuel  pratique  du  teinturier.     Matiferes  colorantes.     Edition  fran- 
gaise  par  F.  Dommer.    Paris,  1898.     i6mo. 
Biblioth^que  des  actualit^s  industrielles. 

HUMPERT,  F. 

.  Leitfaden  der  Chemie  und  Mineralogie.     Zweite  Auflage.     Berlin, 
1899.    8vo.    111. 

Hunt,  C. 

Chemical  Technology  of  Gas- Lighting,  or  chemistry  in  its  applica- 
tion to  arts  and  manufactures.  Vol.  iii.  Edited  by  C.  E.  Groves 
and  W.  Thorp.    London,  1900.    8vo. 


no  BIBLIO(iRAl»HY    OF    CHEMISTRY. 

Huntington.  Harwood. 
Some  Notes  on  Chemical  Jurisprudence.     A  Digest  of   Patent-Law 
I  Cases  involving  Chemistry.     New  York,  1898.     Svo. 


I 


!    \ 


r, 


I 


■J 
■■  V 


m 


Hurst,  George  H. 
Lubricating  Oils,  Fats  and  Oreases.     Their  origin,  preparation,  prop- 
erties, uses  and  analyses.     London  and  New  York,  1898.    roy. 
Svo.     111. 

Second  edition,  enlarged.      London  and   New  Y'ork,  1902. 
roy.  Svo.     111. 

Painters'  Colours,  Oils  and  Varnishes.     Third  edition,  revised  and 
enlarged.     London,  1901. 

Soaps ;  a  practical  manual  for  the  manufacture  of  domestic,  toilet, 
and  other  soaps.     London,  1898,    Svo.     111. 

Hutchison,  Robt. 

Food,  and  the  Principles  of  Dietetics.    Third  edition.     London.  1901. 
Svo.     111. 


HuvssE,  A.  C. 

Atlas  zum  Gebrauch  bei  der  mikrochemischen  Analyse.     Two  parts. 
1^  Leiden,  1900.     Svo. 

IDRIS,  T.  H.  W. 

Notes  on  Essential  Oils,  with  special  reference  to  their  compositive 
chemistr>'  and  analysis.     London,  1S9S.     i2mo. 
Second  edition.     London.  1901. 

Iles,  Malvern  Wells. 

Lead  Smelting  The  construction,  equipment,  and  operation  of  lead 
blast  furnaces.  And  observations  on  the  influence  of  metallic 
elements  on  slags  and  the  scientific  handling  of  smoke.  New 
York,  1902.     i2mo. 


-)  i  Imberdis,  J. 

Le  papier  ou  Tart  de  fabriquer  le  papier.     Traduction  en  Fran9ais 
.  de    "Papyrus,  sive  ars   conficiendic   papyri"   (1693),   par  A. 


Blanchet.     Avec  le  texte  Latin.     Paris.  1S99.     12 mo. 

Imbert,  H. 
L' Hydrazine  et  ses  derives.     Montpellier,  1899.     Svo. 


;.  J  Ingle,  Herbert. 

,'>i;J^  Manual  of  Agricultural  Chemistry.     London.  1902.     <Svo.      111. 


SKCTION    v.— CHKMISTRY,    PIRK    AND    APPLIED.  Ill 

In(;lk,  HiCkHHRT  and  Hakry. 

The  Clieniistry  of  F'ire  and  Fire  Prevention  :  A  Handbook  for  In- 
surance Surveyors,  Works  Managers,  and  all  interested  in  fire 
risks  and  their  diniimition.     New  York,  1900.     8vo.     III. 

Irish,  Cyri's  W. 

Qualitative  Analysis  for  Secondary  Schools.  New  York,  1899. 
i2nio. 

Jackson,  Holmhs  C. 

Directions  for  Laboratory  Work  in  Physiological  Chemistry.  For 
the  use  of  students  in  the  University  and  Bellevue  Hospital 
Medical  College.     New  York,  1902.     Svo. 

Jacohskn,  L. 

Oversigt  over  den  kvalitative  Analyses  Elenienter.  Kj0benhavn, 
1900. 

Jacouemin,  G. 

Les  fermentations  rationelles.  Vins,  cidres,  hydromels,  alcools. 
Nancy,  1900.     Svo.     111. 

Jacquet,  Louis. 

La  fabrication  des  eaux  de  vie.     Paris,  18 — .     Svo.     III. 

Jaffa,  M.  E. 

Nutrition  Investigations  at  the  California  Agricultural  Experiment 
Station.  1896-1898.  Bulletin  No.  84.  U.  S.  Department  of 
Agriculture,  Office  of  Experiment  Stations.  Washington, 
D.  C,  1900. 

Jarry,  R. 

Recherches  sur  la  dissociation  de  divers  compo.s^s  ammoniacaux  au 
contact  de  Teau.     Paris,  1S99.     Svo.     III. 

Jaubert,  Georc;es  F. 

La  garance  et  T indigo.     Paris,  1900.     Svo. 

I/industrie  des  matieres  colorantes  azoiques.     Paris,  1899.      i2mo. 

L'industrie  du  goudron  de  houille.     Paris,  1S99. 

Les  matieres  odorantes  artificielles.     Paris,  1S99. 

Les  parfums  comestibles.     Paris,  1900.      i6mo. 

Produits  aroniatiqiies  artificiels  et  naturels.     Paris,  1900.     Svo. 


112  BIBLIOGRAPHY   OF   CHEMISTRY. 

Javet,  E. 

Chimie.  Vingt-quatri^me  edition,  completemeiit  remaiiiee.  Paris, 
1902.     i2mo.     III. 

Jehn,  C. 

Tabellari.sches  Repetitorium  fiir  Chemie  and  Pharmakognosie. 
Neunte  Auflage.     Leipzig,  1898.     Svo. 

Jexnison,  Francis  H. 

The  Manufacture  of  Lake  Pigments  from  Artificial  Colours.  A  use- 
ful handbook  for  colour  manufacturers,  dyers,  colour  chemists, 
paint  manufacturers,  drysalters,  wall-paper  makers,  enamel 
and  surface-paper  makers.  With  fifteen  plates  illustrating  the 
various  methods  and  errors  that  arise  in  the  di£Ferent  processes 
of  production.     London,  1900.     Svo.     111. 

Die  Herstellung  von  Farblacken  aus  kiinstlichen  Farbstof- 
fen.  Autorisirte  Uebersetzung  aus  dem  Englischen  von 
R.  Riibencamp.     Dresden,  1901.     Svo.     111. 

JENSCH,  E. 

Das  Cadmium,  sein  Vorkommen,  seine  Darstellung  und  Verwendung. 
Stuttgart,  1898.     Svo. 

SammluDg  chemischer    .     .     .     Vortrage. 

JETTMAR,  J. 

Handbuch  der  Chromgerbung  einschliesslich  der  iibrigen  Mineral- 
gerbungen  mit  besonderer  Benicksichtigung  des  Combinations- 
gerbeverfahrens.     Leipzig,  1900.     Svo.     111.     With  samples. 

Das  Farben  des  lohgaren  Leders.     Leipzig,  1S99.     Svo.     111. 

Praxis  und  Theorie  der  Ledererzeugung.  Ein  Leitfaden  fiir  Lohe-. 
Weiss-,  Samisch-  und  Glac^-Gerber.     Berlin,  1901.     Svo.     111. 

JOANNIS,  A. 

Cours  616mentaire  de  chimie  profess^  h  la  Faculty  des  sciences  de 
Paris.  Deuxieme  Edition,  revue  et  corrig6e.  Paris,  1901. 
Svo.     111. 

JOCLfeT,  V. 

Chemische  Bearbeitung  der  Schafwolle,  oder  das  Farben,  Waschen 
und  Bleichen  der  Wolle.  Zweite  vollstandig  umgearbeitete  und 
vermehrte  Auflage  von  W.  Zanker.     Wien,  1901.     Svo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  II 3 

JOHANNESEN,  OlE,  Og  CaRL  NiCOLAYSEN. 

Laerebog  i  kemiens  elementer  for  gymnasieme.     Christiaiiia,  1H97. 
Andet  noget  omarb.  oplag.     Christiaiiia,  1899. 

Tredie  oplag.     Christiania,  1901. 

JORGENSEN,  A. 

Alkoholgjaeren,  Bryggeri-,  Braenderi-  og  Vingjaer.  En  praktisk 
Vejledning.     Kj0benhavn,  1901.     8vo.     111. 

Die  Hefe  in  der  Praxis.  Anwendung  und  Untersuchung 
der  Brauerei-,  Brennerei-,  und  Weinhefe.  Berlin, 
1901.     Svo.     111. 

JORGENSEN,  S.   M. 

Kemiens  Grundbegreber  oplyste  ved  Exempler  og  simple  Forsog. 
Kj0benhavn,  1902.     Svo. 

JOLY,  A. 

Cours  616mentaire  de  chimie  (notation  atomique).  Chimie  g6nerale, 
metalloides.  Quatrifeme  Edition,  revue  et  completee  par  Les- 
picau.     Paris,  1898.     8vo.     111. 

Sixifeme  Edition,  Paris,  1901.     8vo.     111. 

Septifeme  Edition.     Paris,  1902.     Svo.     111. 

JoLY,  A.,  et  R.  Lespicau. 

Cours  616mentaire  de  chimie,  m6taux ;  chimie  organique.  Qua- 
trifeme  Edition  enti^rement  refondue.     Paris,  1902.     Svo.     111. 

JoLY,  A.,  et  M.  Vezes. 

Osmium  et  ruthenium.     Paris,  1899.     Svo. 

See  in  Section  //,  Frdmy,  Hdmond,  Encyclopedic  chiiniqiie. 

Jones,  CHAPiMAN. 

An  Introduction  to  Science  and  Practice  of  Qualitative  Chemical 
Analysis.     London,  189S.     Svo. 

Practical  Inorganic  Chemistry  for  advanced  students.     New  York, 

1898. 

Jones,  Harry  C. 

The  Elements  of  Physical  Chemistry.     New  York,  1902.     Svo. 

The  Freezing  Point,  Boiling  Point,  and  Conductivity  Methods. 
Easton,  Pennsylvania,  1S97,     ^vo. 

Outlines  of  Electrochemistry.  With  tables  and  diagrams.  Xew 
York,  1 901.     4to. 

8 


r^^x 


■IfLttM        -JCZ. 


^^•i- 


i'*-i  I 


0     '.- 


ri.'i-rv-trt.iit* 


^*tL 


"; 


'  inim"irr  « 


*£rT3Tr     LAoeftoa.   :x>J.    Sro. 


ozid  Martiii- 


^TO.    riL 


r 


••♦ 


;i*.:r^  Chtr-.iial  Ar-al>-si5.     St.  Paal.  Minn.. 


T i»A'or ;'•  «j j/'i  I'r-'j x i -.  '\':t  Tr:nk •aa-'sser-  Beurtheilong.    Munchen.  1 900. 

K  * '    /  If    '^i. 
bf'-  H'-r-.t^'Iluuv^  ii;*'l  W- r wend un;^  von  fiiis^igerLuft.    Weimar.  1902. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  II5 

Xkllkr,  C.  C. 

Ueber  die  Werthbestimmuiig  von  Drogen  und  Galenischen  Prapa- 
raten.  Neuere  Studien  iiber  die  Bestandtheile  des  Secale  cor- 
iiiitum.     Zurich,  1897.     8vo. 

Kelynack,  T.  N.,  and  W.  Kirkby. 

Arsenical  poisoning  in  beer  drinkers.     London,  1901.     Svo.     111. 

Keksting,  p.  und  M.  Horn. 

Katechismus  der  cheraischen  Technologie.     Leipzig,  1902. 

KiMMINS,  C.  W. 

Chemistry  of  Life  and  Health.     London,  1892.      i2mo. 

KlONKA,  H. 

Grundriss  der  Toxikologie,  niit  besonderer  Beriicksichtigung  der 
klinischen  Therapie.     Leipzig,  1901.     Svo.     111. 

KlPPENBERGER,   C. 

Aufgaben  einer  wissenschaftlichen  gerichtlichen  Chemie  der  Gegen- 
wart  zugleich  eine  kritische  Besprechung  der  hierbei  in  Betracht 
kommenden  neueren  Forschungsergebnisse.     Berlin,  1900. 

KiRCHNER,  W. 

Handbuch  der  Milch wirthschaft  auf  wissenschaftlicher  und  prak- 
tischer  Grundlage.  Vierte neubearbeitete Auflage.  Berlin,  1898. 
Svo.     111. 

Die  neuesten  Erfahrungen  auf  dem  Gebiete  des  Molkereiwesens. 
Dresden,  1898.    8vo. 

Kirkby,  William. 
The  Evolution  of  Artificial  Mineral  Waters.     Manchester,  1902. 

KiTT,  M. 

Die  Jodzahl  der  Fette  und  Wachsarten.     Berlin,  1902. 

Klein.  Joseph. 
Chemie.     Organischer    Theil.     Zweite    Auflage.     Leipzig,     1898. 
i2mo.     111. 

Chemie.  Dritte  Auflage.  Anorganischer  Theil.  Leipzig,  1901. 
1 2  mo. 

Elemente  der  forensisch-chemischen  Ausmittelung  der  Gifte.  Zweite 
verbesserte  Auflage.     Hamburg,  1902.     8vo.     111. 


Il6  BIBLIOGRAPHY   OF   CHEMISTRY. 

KUMONT,  J.  M. 

Die  synthetischen  und  isolirten  Aromatica.     Leipzig,  1899. 

Kloepfer,  E. 

Untersuchungen  iiber  die  Wirkung  des  schwefelsauren  Ammoniaks 
und  des  Chilisalpeters.  Beitrag  zur  Stickstoffrage.  Essen, 
1898.     8vo. 

Knight,  James. 

The  Self-Educator  in  Chemistry.  Edited  by  John  Adams.  Lon- 
don, 1901. 

Knight,  Nicholas. 
A  Course  in    Quantitative    Chemical   Analysis,    Gravimetric  and 
Volumetric.     New  York,  1899. 

Knoevenagel,  E. 
Anleitung  zu  anorganischen  Arbeiten  im  Laboratorium.     Leipzig, 
1 901.     8vo.     111. 

KnOpffer,  C. 

Chemisches  Gleichgewicht  und  elektromotorische  Kraft.     Leipzig, 

1898. 

KOBERT,  R. 

Practical  Toxicology.  Translated  by  L.  H.  Friedberg.  London, 
1898.     roy.  8vo. 

KoEFOKD,  Emil. 
Laerebog  i  organ isk  Chemi  for  medicinske  og  pharmaceutiske  Stu- 
derende.     Kj0benhavn,  1898.     8vo. 

KoEFOED,  Emil,  og  H.  Schjerning. 

Mindre  Laerebog  i  den  kvalitative  organiske  Analyse.  KJ0benha\Ti. 
1901. 

KOHLER,  H. 

See  Lunge,  G.     Die  Industrie  des  Steinkohlentheers. 

Kolichen,  K. 
Die  chemische  Dynamik  der  Acetoncondensation.     Leipzig,  1900. 

Konig,  J. 

Die  Untersuchung  landwirthschaftlich  und  gewerblich  wichtiger 
Stoffe.  Praktisches  Handbuch.  Zweite  ueubearbeitete  Auflage. 
Berlin,  1898.     8vo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  II7 

KoNiG,  J.      [Cont'd.] 

Die  Verunreinigung  der  Gewasser,  deren  schadliche  Folgen,  sowie 
die  Reinigung  von  Trink-  und  Schmutzwasser.  Zweite,  vollstan- 
dig  umgearbeitete  und  vermehrte  Auflage.  Berlin,  1899.  2 
vols.     8vo.     111. 

KOEPPE,  H. 

Die    physikalisch-chemische    Analyse    der    Mineralwasser.     Halle, 

1898.  8vo. 

PhVvSikalische  Chemie  in  der  Medicin.  Einfiihrung  in  die  physi- 
kalische  Chemie  und  ihre  Verwerthung  in  der  Medizin.  Wien, 
1900. 

KOHLHAMMER,  E. 

Uebungsspiele  und  Anleitung  zur  qualitativen  chemischen  Analyse, 
zuni  Gebrauche  am  chemischen  Institut  der  thierarztlichen 
Hochschule  in  Berlin.     Berlin,  1898.     8vo. 

KOHN,  R. 

Studien  und  Versuche  iiber  physiologische  Elektrochemie.     Halle, 

1899.  8vo. 

KoLBE,  Hermann. 
Electrolysis  of  Organic  Compounds.     London,  1901.     8vo. 

XOLBECK,  FrIEDRICH. 

Metallurgie.     See  Ost,  H.     Lehrbuch  der  technischen  Chemie. 

Koller,  Theodor. 

Die  Conserx'irung  der  Nahrungsmittel  und  die  Conservirung  in  der 
Gahrungstechnik.     Stuttgart,  1900.     8vo. 

Handbuch  der  rationellen  Verwerthung,  Wiedergewinnung  und 
Verarbeitung  von  Abfallstoffen  jeder  Art.  Zweite,  vollstandij?: 
umgearbeitete  und  vermehrte  Auflage.    Wien,  1899.    8vo.    111. 

Utilization  of  Waste  Products  ;  a  Treatise  on  the  Rational 
Utilization,  Recovery,  and  Treatment  of  Waste  Pro- 
ducts of  all  kinds.  Translated  from  the  German  second 
revised  edition.  With  22  illustrations.  London,  1902. 
8vo. 

Koninck,  L.  G.  de. 

Resume  de  la  theorie  chimique  des  types.  Li^ge  et  Paris,  1865. 
1 2  mo. 


11^  BIBLIOGR.VPHV   OF   CHEMISTRY. 

KONINXK,  L     L.  DE. 

I^httjuch  der  qualitativen  and  quantitativen  Mineralanalvse. 
Deutsche  Ausgabe  nnter  Mitwirkusg  voo  de  Koninck  bear- 
beitet  von  C.  Meineke.     Berlin.  1900.     2  vols.     Svo.     III. 

Manipulations  chimiques  qualitative^  et  quantitati^-es  preparatoires  k 
r etude s>'stematiqae del' analyse.    Liege.  1S92.     f2mo.    pp.51. 

KOFFKL.  J. 

Die  Chemie  des  Thoriums.     Stuttgart,  1901.     Svo. 

KOFPKSCHAAK,  W.  F. 

Leerboek  der  chemie  en  van  eenige  barer  toepassingen.  Achtste 
druk.     Leiden,  1H98.     Svo. 

Xegende  druk.     Leiden,  1901.     Svo.     111. 

KossEL,  A. 
I^eitfaden    ftir    medicinisch-chemische   Curse.     Vierte,  veranderte 
Auflage.     Berlin,  1898.     Svo. 

Krafft,  G. 

Kurzes  Lehrbuch  der  Chemie.  Organische  Chemie.  Dritte  ver- 
mehrte  und  verbesserte  Auflage.     Wien,  1900.     Svo.     111. 

Krandauer,  M. 

Katechi.smus  der  Bierbrauerei.     Leipzig,  1898.     Svo.     111. 

Krauch,  C. 
The  Testing  of  Chemical  Reagents  for  Purity.     Authorized  transla- 
tion  of  the  third  edition  by  J.  A.  William.son  and  L.  W  Dupr6. 
IvOndon,  1902. 

Kreuslkr,  U. 
Atomgewichtstafeln  mit  multiplen  Werthen,  nebst  den  am  haufigsten 
in  Betracht  kommenden  Moleculargewichten  und  Umrechnungs- 
factoren.     Zweite  verbesserte  und  vermehrte  Auflage.     Bonn, 
1899.     Svo. 

Krobatin,  a.  von. 
Lehrbuch  der  Chemie  fiir  die  Kadettenschulen.     Dritte  Auflage. 
Wien,  1899.     Svo.     111. 

Vierte  Auflage.     Wien,  1902.     Svo.     111. 

Kkohnkk,  O. 
Die  Reinigung  des  Wassers  fiir  hausliche  und  gewerbliche  Zwecke. 
Stuttgart,  1900.     Svo.     111. 


section  v. — chemistry,  pure  and  applied.  ii 9 

Kruger,  Fr. 

Kurzes  Lehrbuch  der  mediciuischen  Chemie  mit  Einschluss  der 
medicinisch-chemischen  Diagnostik.     Wien,  1898.     8vo. 

Krug,  T. 

Die  Induction  im  chemischen  Unterricht.     Barmen,  1901.     4to. 

KUHUNG,  O. 

Lehrbuch  der  Maassaualyse  zum  Gebrauch  in  Unterrichtslaboratorien 
und  zum  Selbstunterricht.     Stuttgart,  1900.     8vo. 

KUSTER,  F.  W. 
Die  Bedeutung  der  physikalischen  Chemie  f  iir  andere  Wissenschaften. 
Gottingen,  1898.     8vo. 

Logarithmetische  Rechentafeln  fiir  Chemiker.  Zweite  vollstandig 
neu  bearbeitete  und  erweiterte  Auflage.     Leipzig,  1900.     8vo. 

KUNKEL,  A.  J. 
Handbuch  der  Toxikologie.     Jena,  1899-1900.     Two  parts.     8vo. 

KrRZES  Repetitorium  der  organischen  Chemie,  speciell  fiir  das 
Bediirfniss  des  Mediciners  und  Pharmaceuten  bearbeitet.  Zweite 
Auflage.     Augsburg,  1898.     i2mo.     111. 

Laache,  S. 

Guide  pratique  de  I'analyse  des  urines.  Traduit  de  Tallemand  par 
X.  Francotte.     Troisifeme  Edition.    Paris,  1899.     i8mo.     111. 

Laan,  R.  van  der. 

Chemisch-physische  onderzoekingen  der  melk.    Utrecht,  1896.    8vo. 

LaAR,  J.  J.  VAN. 

Lehrbuch  der  mathematischen  Chemie.  Mit  einer  Einleitung  von 
H.  W.  Bakhuis-  Roozeboom.     Leipzig,  1901.     8vo.     111. 

Labbt;,  Henri. 

Essais  des  huiles  essentielles.     Paris,  1899.     8vo.     111. 

Lachman,  Arthur. 

The  Spirit  of  Organic  Chemistry.  An  Introduction  to  the*  current 
Literature  of  the  subject.  With  an  introduction  by  Paul  C. 
Freer.     London  and  New  York,  1899.     i2mo. 

Lacour,  E. 

Les  eaux  de  Versailles,  fitude  historique,  chimique  et  bacteriolo- 
gique  ( 1 895-1 899).     Paris,  1899.     8vo.     111. 


■  J' 


.* 


^    ■  y.       "'     ^  -«■  •    -  x" 


»  4»'4i»  :.« 


-■  -  55 


jxn_  _:^- 


'  ^ 


^frT*Ta*-^  IJLT!^: 


»'.  /  «  ^■:./  ■       X  • 


/     ^ 


..V    /      /< 


Trf  ^  ^  ^ 


/^  *' 


*'  jA    >>  i^A-vn      /'tr:*    ;-/x       ••no. 


•^//;^  4ftt^h**,  *  tftffi^ftMt  OTy^kui^^*^^!:^      I>Aaj;ede&  ajcilaides  dans  les 
'l^v/'#A/.  .,t„»,^iis^  Ia-^  »«/'/l;/^nMmt«^.     Reims.  i< 


I  oM'r  »  i^M/^lz/M)  /  IpMmi'//  fjirinaif'iitid  csfKiSti  ai  niedici  e  farmacLsti. 
1*1  ««Mllf  M/)oii«'  I'  utriittiira  tnohrrolare,  la  preparazione,  i  caratteri 

I    (  -Mil' II  I      '1  III  Ml  Ah 

MniM   |iiimIm(Ii  mill  Miiiiniin.     kfcoiit  improvements  in  manufacture 
hI   till    mIiii  ,  iiiiiiiiul  rlKiK'oiil,  si/.o,  g;clatine  manures.     London, 

hiMl         M\M         III 

I  » thl  »»M»I  ilMrnMijMMiiuK.      London,  iddj.     8vo.     III. 
V\ss\^\U  s\\\\\\\\   www^xAv      l.M>u.  uhw      iSnio.     111. 


SECTION    V. — CHEMISTRY,    PURE    AND   APPLIED.  121 

Landa,  G.  a.  R. 

Cuadro  sin6ptico  de  nomenclatura  quimica.     Madrid,  1901. 
Las  Ftaleinas  y  sus  derivados.     Madrid,  1902.     8vo. 

Landauer,  John*. 

Blowpipe  Analysis.  Authorized  English  edition,  by  James  Taylor. 
Third  edition.     London,  1901.     8vo. 

Spectrum  Analysis.  Authorized  English  edition,  by  J.  Bishop  Tingle. 
New  York  and  London,  1898.     8vo.     111. 

Landolt,  Hans. 

Das  optische  Drehungsvermogen  organischer  Substanzen  uhd 
dessen  praktische  Anwendungen.  Zweite  ganzlich  umgearbeitete 
Auflage  unter  Mitwirkung  von  O.  Schonrock,  P.  Lindner,  F. 
Schiitt,  L.  Brendt  undT.  Posner.  Braunschweig,  1898.  8vo.  111. 

Optical  Activity  and  Chemical  Composition.  Translated 
with  the  author's  permission  by  John  McCrae.  London 
and  New  York,  1899.     i2mo. 

Optical  Rotating  Power  of  Organic  Substances,  and  its 
Practical  Applications.  Assisted  by  O.  Schonrock, 
P.  Lindner,  F.  Schiitt,  L.  Brendt,  and  T.  Posner. 
Second  edition,  from  the  German  edition,  by  John  H. 
Long.     New  York,  1902.     8vo.     111. 

Langbein,  Georg. 

VoUstandiges  Handbuch  der  galvanischen  Metall-Niederschlage 
(Galvanostegie  und  Galvanoplastik)  mit  Beriicksichtigung  der 
Kontaktgalvanisierung,  Eintauchverfahren,  des  Farbens  der 
Metalle,  sowie  der  Schleif-  und  Poliermethoden.  Vierte  Auflage. 
Leipzig,  1898.     8vo. 

A  Complete  Treatise  on  Electro-Deposition  of  metals,  com- 
prising Electro-Plating  and  Galvanoplastic  Operations, 
the  Deposition  of  Metals  by  the  contact  and  immersion 
processes,  the  coloring  of  metals,  the  methods  of  Grind- 
ing and  Polishing,  as  well  as  Descriptions  of  the  Electric 
Elements,  Dynamo  Electric  Machines,  Thermo-Piles, 
and  of  the  materials  and  processes  used  in  every  de- 
partment. Third  edition,  thoroughly  revised  and  en- 
larged. With  additions  by  W.  T.  Brannt.  Philadel- 
phia, 1898.     8vo.     111. 

Fourth  edition.     Philadelphia,  1902.     8vo.     111. 


122  bibuography  of  chemistry. 

Langer,  T. 

Grundriss  der  Chemie  fiir  Brauer  und  Malzer.  Dritte  Auflage. 
Leipzig,  1898.     8vo.     111. 

Langlebert,  J. 

Chimie.     Quarante-neuvieme  edition.     Paris,  1899.     i6mo. 
Cinquante  iinieme  Edition.     Paris,  1902.     111. 

Langworthy,  C.  F. 

Fish  as  Food.  Farmers'  Bulletin  No.  85.  U.  S.  Department  of  Agri- 
culture, Office  of   Experiment  Stations.     Washington,  D.  C, 

1898. 

Lapparent,  p.  de. 

^tude  sur  les  alterations  des  couleurs  dans  la  peinture  artistique. 
Paris,  1 90 1.     8vo.     111. 

LARBALftTRlER,  A. 

L'alcool  au  point  de  vue  chimique,  agricole,  industriel,  hygienique 
et  fiscal.     Paris,  1902.     8vo. 

Le  beurre  et  la  margarine.     Paris,  1899. 

Manuel  d'essais  pratiques  de  chimie  agricole.  Kssais  et  analyses 
simplifi^es  des  terres,  eaux,  engrais,  etc.    Paris,  1 898.    8vo.     Ill- 

Le  sel,  les  salines  et  les  marais  salants.     Paris,  1901.     8vo.     111. 

Traitd  pratique  de  chimie  agricole.     Paris,  1900. 

Larcheveque,  M. 
.  Fabrication  industrielle  de  la  porcelaine  dure.    Paris,  1898.    8vo.    111. 

Larmor,  Joseph. 
Aether  and  Matter :  a  Development  of  the  Dynamical  Relations  of 
the  Aether  to  Material  systems,  on  the  basis  of  the  Atomic  con- 
stitution of  matter,  including  a  Discussion  of  the  Influence  of 
the  Earth's  Motion  on  Optical  Phenomena.  Cambridge,  1901. 
8vo. 

Lassar-Cohn. 

Arbeitsmethoden  fiir  organisch-chemische  Laboratorien.  Ein  Hand- 
buch  fiir  Chemiker,  Mediziner  und  Pharmazeuten.  Dritte, 
vollstandig  umgearbeitete  und  wesentlich  vermehrte  Auflage. 
Hamburg,  i90i-'o2.     8vo.     Ill, 

Die  Chemie  des  taglichen  Lebens.  Gemeinverstandliche  Vortrage. 
Dritte  Auflage.  Hamburg,  1898.  8vo.  111.  Vierte  Auflage. 
Hamburg,  1900.     8vo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  1 23 

Lassar-Cohn.     [Cont'd.] 

Chemistry  in  Daily  Life.  Popular  lectures,  translated  by 
M.  M.  Pattison-Muir.  Second  edition,  revised  and 
augmented.     London,  1899. 

La  chimica   nella  vita  quotidiana.     Torino,   1899.     i6mo. 

Einfiihrung  in  die  Chemie  in  leichtfasslicher  Form.  Hamburg, 
1899.     8vo.     111. 

De  scheikunde  in  de  praktijk.  Populair-  wetenschappelijke 
voordrachten.  Naar  het  Duitsch  bewerkt  door  G.  de 
Voogt.     Leiden,  1898.     8vo. 

An  Introduction  to  Modem  Scientific  Chemistry  in  the 
form  of  popular  lectures  suited  for  University  Exten- 
sion students  and  general  readers.  Translated  by 
M.  M.  Pattison-Muir.     London,  1900.     i2mo. 

Praxis  der  Harn- Analyse.  Anleitung  zur  chemischen  Untersuch- 
ungen  des  Harns.  Nebst  einem  Anhang  :  Analyse  des  Magen- 
inhalts.     Zweite  Auflage.     Hamburg,  1898.     8vo.     111. 

Lauber,  E. 

Praktisches  Handbuch  des  Zeugdrucks.  Vierte  neubearbeitete  und 
vermehrte  Auflage.     Leipzig,  1 901.     8vo.     111. 

Band  11.     Zweite  Auflage.     Leipzig,  1902.     8vo.     111. 

Laufker,  E. 

Zur  Kenntniss  des  Phellandrens.     Gottingen,  1900. 

Laurent,  L. 

Le  tabac,  sa  culture  et  sa  preparation.     Paris,  1901.     8vo.     111. 

Lavoisier,  Antoine  Laurent. 

The  Analysis  of  Air  and  Water,  being  selections  from  Lavoisier's 
Elementary  Treatise  of  Chemistry  translated  and  annotated  by 
C.  E.  Limbarger.  Reprints  of  Science  Classics.  1 902.  Ravens- 
wood,  Chicago,  111.     8vo.     111. 

Lebbin,  G. 

Die  Giftigkeit  der  Farbwaaren  im  Sinne  der  Ministerial- Verord- 
nung  vom  24.  August,  1895.  ^^  amtlichen  Auftrage  bear- 
beitet.     Berlin,  1898.     8vo. 

Lebeau,  P. 

Le  silicium  et  ses  conibinaisons  artificielles.     Paris,  1899. 


Lf,  s!^:jk,3fz.  Max, 

I>le  Dantelltnx^  de^  Chzom*  tod  ieixKr  Vcrtxadimscii  mzt  Hilfe 

dcs  elektriachea  Strode*-     HalLe-a-S-.  1902. 

l^ehr^joch  der  Elektrociiemse.     Zwehe  Ani?a^^     Leipgig-  x<>30. 

Trattato  di  elettrnrfaimira     VcrsEOoe  di  E.  RoasL    Milano, 
1902,     r6iDO.     IIL 

O/on  de  cbimie  indtistnelle.  profcsse  a  TEcole  natxcxiale  saperieiirc 
de^  mines.     Redige  par  les  elev^es  de  TEcoIe.     Paris,  xgoi. 

Lecohtr.  H. 

Lecafe,    Cnltare.  manipolation.  prodoction.    Paris.  1S99.    Svo.    111. 

Lrwx,  a. 

Recherche^  sar  lesgaz.     Volumes  molecnlaires  et  etats  correspoo- 
dents.     Paris,  1898.    8vo.    111. 

Xouvelles  recherches  sar  les  gaz.     Api^ications.     Paris. 

1 899,     8vo. 

Lfduc,  E. 
Chaux  et  ciments :  histonqne — theories,  andennes  et  modemes : 
d^'eloppement  eoonomique — osines ;  chanx  et  ciments  de 
grappiers  ;  ciments  naturels  de  laitier  et  ponzzolanes:  Portland 
artificiel — contr61e  technique  de  Tusine ;  essais  et  propriety 
g^n^rales;  mortiers — beton,  ciment  arme.  Paris,  1902.  i2nio. 
III. 

LRPfeVRE,  JULIKN. 

Carbure  de  calcium  et  ac^tyl^ne.     Paris,  1898. 

L'^dairage  aux  gaz.  aux  huiles  et  aux  acides  gras.     Paris.  18 — . 
Svo.     111. 

La  liquefaction  des  gaz  et  ses  applications.     Nantes,  1899. 

La  spectrom^trie.     Appareils  de  mesure.     Paris,  18 — .     8vo.     111. 

La  spectroscopic.     Paris,  18 — .     8vo.     111. 

Lbpfmann,  Hknry,  and  William  Beam. 

Select  Methods  in  Food  Analysis.     Philadelphia,  1901.     i2mo.     111. 

LfeoiKR,  E. 

Manuel  de  fabrication  de  I'alcool  de  betterave.     Paris,  1901.     Svo. 
111. 

Manuel  de  fabrication  du  sucre.     Paris,  1900.     8vo.     111. 


section  v.— chemistry,  pure  and  applied.  1 25 

Lehfeldt,  R.  a. 

A  Text-book  of  Physical  Chemistry.     With  numerous  illustrations 

and  diagrams.     London,  1900.     i2mo.     111. 

« 
Lehmann,  F. 

Compendium  der  anorganischen  und  organischen  Chemie.     Berlin, 

1898.     8vo.     111. 

Lehne,  a. 

Tabellarische  Uebersicht  iiber  die  kiinstlichen  organischen  Farbstoffe 
und  ihre  Anwendung  in  Farberei  und  Zeugdruck.  Enganz- 
ungsband.     Berlin,   i8y8-'99.     roy.  8vo.     With  dyed  fabrics. 

Lehner,  S. 

Die  Kitte  und  Klebemittel.  Fiinfte  sehr  vermehrte  und  verbes- 
serte  Auflage.     Wien,  1898.     8vo. 

Die  Tintenfabrikation.  Fiinfte  sehr  vermehrte  und  verbesserte 
Auflage.     Wien,  1898.     8vo. 

LEIDlfe. 

Palladium,  Iridium,  Rhodium.     Paris,  1901.     8vo. 

Encyclopedic  chimique.     Vol.  iii.     Cahier  17,  fascicule  3. 

Lemmermann,  O. 

Kritische  Studien  iiber  Denitrificationsvorgange.     Jena,  1901. 

Lemoine,  R.,  et  Ch.  du  Manoir. 

Manuel  pratique  de  la  fabrication  des  couleurs.  Mati^res  premi&res 
employees  dans  la  preparation  des  couleurs,  essences  et  vemis. 
Paris,  1898.     8vo. 

Lencauchez,  a. 
Etudes  sur  divers  gaz  combustibles  utilises  pour  divers  usages  in- 
dustriels  en  g^n^ral  et  principalement  pour  la  production  de  la 
force  motrice.     Paris,  1899. 

Deuxi^me  partie.  Recherches,  Etudes,  observations  et 
essais  sur  la  production  des  gaz  des  gazog&nes  et  des 
haut.s-  fourneaux,  sur  leur  6puration  et  leur  emploi 
par  les  moteurs  a  gaz.     Paris,  1902.     8vo. 

Lengkeld,  Felix. 

Inorganic  Chemical  Preparations.     New  York,  1899.     i6mo. 

Leon,  J.  A. 

Art  of  Manufacturing  and  Refining  Sugar.     London,  1850. 


les    principatix    alcaloides   de 


126  bibliography  of  chemistry. 

Leplay,  Hippolyte. 

l^tudes  chimiques  sur  la  betterave  ^  Sucre.     Paris,  1885. 

Leroy,  E. 

Recherches    thermochimiques 
ropium.     Paris,  1900. 

Le  Verrier,  U. 
Metatlurgie  g^n^rale.     Proc^d^s  de  chauffage.    Combustibles  solides, 
description  des  combustibles,  combustibles  artificiels,  chauffage 
par  Electricity,  organisation  d'une  usine  mE tall urgiq tie.     Paris. 
1902. 

Levi,  G. 
Materia  medica,  farmacologia  e  tossicologia.     Milano,  1899.     lamo. 

Levy,  S. 
Anlettung  zur  Darstellung  organ isch-cheniischer  Praparate.     Vierte 
verbesserte  und  erweiterte  Auflage  herausgegeben  von  A.   Bis- 
trzycki,     Stuttgart,  1902.     8vo.     III. 

Lkwes,  Vivian  B, 
Acetylene,     A  handbook  for  the  student  and  manufacturer.     With 

marginal   notes   and  many  half-tone   illustrations  and   tables. 

Westminster,  1900.     8vo.     111. 
Cantor  Lectures  on  Acetylene,  delivered  before  the  Society  of  Arts, 

London,  1899.     8vo.     III. 

Lbwes,  Vivian  B.,  and  J.  S.  S.  Bramh. 
Laboratory  Note  Book  for  Chemical  Students.     Containing  aumer- 
ous  tables  and  diagrams,  and  interleaved  with  blank  pages  for 
notes  and  equations.     Westminster, .     Oblong  8vo.     111. 

Lewkowitsch,  J. 

Chemical  Analysis  of  Oils,  F'ats,  Waxes,  and  of  the  commercial 
Products  derived  therefrom.  Second  edition,  re\'ised  and  en- 
larged.    London,  1901.     8vo. 

Laboratory  Companion  to  Fats  and  Oils  Industries,  London  and 
New  York,  1901.     8vo. 

Leyser-Heiss. 

Handbuch  der  Bierbrauerei.  Zehnte  .\uflage,  unter  Mitwirkung 
von  G.  Luff,  A.  Klocker,  R,  Stetefeld  iind  H.  Vogel  herausge- 
geben von  H.  Leyser.     Stuttgart,  1900.     8vo.     III. 


SECTION    V. — CHEMISTRY,    PURE    AND   APPLIED.  I  27 

Lkzioni  di  chimica  generale  (Reale  University  di  Modena)  anno 
vscolastico  i896-'97.     Modena,  1897.     8vo. 

L'Huiujer. 

Lemons  de  chimie.     Paris,  i897-'98.     2  vols.     Svo. 

• 

Liebermann,  H. 

Untersuchungen  iiber  den  FarbstoflF  der  CocheniUe.  Berlin,  1899. 
8vo. 

Liebetanz,  F. 

Calcium-carbid  und  Acetylen.  Ihr  Wesen,  ihre  Darstellung  und 
Anwendung,  f iir  die  Bediirfnisse  der  Praxis  dargestellt.  Leipzig, 
1897.    ^vo.    111. 

LlERKE,  E. 

Die  Kalisalze,  deren  Gewinnung,  Vertrieb  und  Anwendung  in  der 
Landwirthschaft.     Stassfurt,  1901.     8vo. 

Liesegang,  R.  Ed. 

Chemische  Reactionen  in  Gallerten.     Diisseldorf,  1898.     8vo. 

Chimie  photographique  a  1' usage  des  debutants,  traduite  et  annot^e 
par  J.  Maupeiral.     Paris,  1898.     8vo. 

Photographische  Chemie.    Zweite  Auflage.    Diisseldorf,  1899.    8vo. 

Lindet.  L. 

La  biere.     Paris,  1 8 — .     8vo. 

LiNTNER.   C.  J. 

Grundriss  der  Bierbrauerei.  Zweite  neubearbeitete  Auflage.  Ber- 
lin, 1898.     8vo.     III. 

LlOTARD,  E. 

Les  huiles  essentielles.     Paris,  1900.     i2mo. 

Manuel  pratique  et  simplifid  d* analyse  des  urines  et  autres  s6cr6- 
tions  organiques.  Deuxifeme  Edition,  revue  et  augmentee. 
Paris,  1898.     8vo.     111. 

LiPP,  A. 

Lehrbuch  der  Chemie  und  Mineralogie.     Miinchen,  1878.     8vo.     111. 


I2S 


BIBLIOGKAl'IlY    OK    CHEMISTRY. 


LlVACHE,  ACH. 

The  Manufacture  of  Varnishes.  Oil  Crushing,  Refining;  and  Boiling 
and  Kindred  Industrie!).  Describing  the  Manufacture  aoil 
Chemical  and  Physical  Properties  of  Spirit  Varnishes  and  Oil 
Varnishes :  Raw  Materials :  Resins :  Solvents  and  Coloring 
Principles:  Drying  Oils,  their  Extraction,  Properties  and  Ap- 
plications, Oil  Refining  and  Boiling  ;  the  Manufacture,  Employ- 
ment and  Testing  of  Various  Varnishes.  Translated  from  the 
French.  By  John  Geddes  Mcintosh.  Greatly  extended  and 
adapted  to  English  practice,  with  numerous  original  recipes, 
by  the  translator.  Illustrated  with  cuts  and  diagrams.  Lon- 
don, 1S99.     8vo.     111.  , 

LoBRY  VAN  Troostenburg  de  Bkuyn,  C.  A. 

De  organisch-cheniische  synthese,  haar  macht  en  haar  toekomst. 
Rede  ter  aanvaarding  van  het  hoogleeraarsambt  in  de  scfaeikunde 
aan  de  gemeentelijke  universiteit  te  Amsterdam,  uitf^esproken 
den  2en  November,  1896.     Amsterdam,  1896. 

LocKYER,  Sir  Norman. 

Inorganic  Evolution  as  studied  by  Spectrum  Analysis.  London, 
1900.     8vo.     111. 

Lob,  W. 

Leitfaden  der  praktischen  Elektrochemie.    Leipzig,  1899.    8vo.    III. 
Unsere  Kenntniss  in  der  Elektrolyse  und  E lekt rosy n these  organischer 
Verbindungen.     Zweite  erweiterte  und  umgearbeitete  Auflage. 
Halle,  1899-     Svo. 

Electrolysis  and  Elect rosj-n thesis  of  Organic  Compounds. 
Translated  by  H.  W.  F.  Loreuz.  New  York,  1899. 
Hvo. 

Loicvi,  G. 

La  vinificatiou  en  Oranie.      Montpellier,  1899. 


8vo, 


111. 


LoEW,  Oscar. 

The  Physiological  Role  of  Mineral  Nutrients.  Bulletin  No.  18. 
U.  S.  Department  of  Agriculture,  Division  of  Vegetable  Physi- 
ology and  Pathology.     Washington.  D.  C,  1899.     8vo, 

LOWENTHAL,   R. 

Die  Farberei  der  Spinnfasern  nebst  Bleicherei  und  Zeugdruck  und 
eineni  Anhang :  Die  Appretur  der  C.ewebe.  Leipzig,  1898. 
«vo.      111. 

Zweite  Auflage.     Leipzig,  1901.     Svo.     111. 


SECTION    V. — CHEMISTRY,    PURE    AND   APPLIED.  1 2Cj 

LowENTHAL,  R.      [Cont'd.] 

Handbuch  der  Farberei  der  Spinnfasern.  Deutsche  Ausgabe  des 
Englischen  Handbuchs  der  Farberei  von  E.  Knecht,  C.  Rawson 
und  R.  Lowenth^l.  Zweite  vermehrte  Auflage.  Berlin.  1899- 
190 1.     2  vols.     8vo.     III. 

Long, John  H. 

Elements  of  General  Chemistry,  with  Experiments.  Chicago,  1S98. 
8vo.     111. 

A  Text-Book  of  Urine  Analysis  for  students  and  practitioners  of 
medicine.     Easton,  Pa.     1900. 

LORENTK,  F. 

Estudio  quimico-microgrdfico  y  medico  sobre  la  leche.     Madrid,  1 897. 

LORENZ,  H. 

Neuere  Kiihlmaschinen,  ihre  Construction,  Wirkungsweise  und 
industrielle  Verwendung.  Dritte  Auflage.  Miinchen,  1901. 
8vo.     III. 

LORENZ,  R. 

Elektrochemisches  Praktikum.     Gottingen,  1901.     8vo.     111. 

Lov.  A. 

Die  Losung  der  Ranch-  und  Russfrage  durch  eine  neue  Theorie  der 
Rauchverbrennung.     Berlin,  1899.     ^vo. 

LUPKE,  R. 

Grundziige  der  Elektrochemie  auf  experimenteller  Grundlage. 
Dritte  vermehrte  und  verbesserte  Auflage.  Berlin,  1899. 
8vo.     111. 

Elements  of  Electro  Chemistry  treated  experimentally. 
Translated  from  the  second  edition  by  M.  M.  Patter- 
son Muir.     London,  1901.     8vo.     111. 

Luff,  A.  P.,  and  F.  J.  M.  Fage. 

Manual  of  Chemistry,  inorganic  and  organic.  With  an  introduc- 
tion to  the  study  of  Chemistry.     London,  1900.     Svo.     111. 

LUGOL,  P. 

Cours  eldmentaire  de  chimie.  Deuxi^me  Edition.  Paris,  1898. 
Svo.     111. 

Cours  dlementaire  de  chimie.  Quatrifeme  Edition,  revue  et  aug- 
mentee.     Paris,  1901.     Svo.     111. 

9 


130  BIBLIOGRAPHY   OF   CHEMISTRY. 

LuGOL,  P.     [Cont'd.] 

Traits  elementaire  de  chimie.     (Chiraie  inorganique  ;  chimie  or- 

ganique;    notions  d'analyse    chimique.)       Deuxieme   edition, 

j    jlQ  revue  et  corrigee.  Paris,  1897.     ^vo.     111. 

Troisi^me  Edition.     Paris,  1900.     8vo.     111. 


I 

1     ':' 


Ll'NGE,  GEORG. 

Chemisch-technische  Untersuchungsraethoden.     Band  ii-iii.    Vierte 
Auflage.     Beriin,  1900. 

Fabrication  dl^ctrolytique  de  la  sonde,  du  chlore,  des  liqueurs  de 
S  blanch tinent   et   des    chlorates.     Traduction   fran^aise,    sui\ie 

j]  d'une  etude  sur  les  diff^rentes  syst^mes  d'6vaporation  par  P. 

i  I*  Kienlen.     Paris,  1898.     8vo.     111. 

'  V  Die  Industrie  des  Steinkohlentheers  und  Ammoniaks.     Vierte  um- 


■  i 


.  ■'.  i  . 


1:' 


I  gearbeitete  und  stark  vermehrte  Auflage  von  H.  Kohler.     Band 

i]  ;•  II,  Ammoniak.     Braunschweig,  1900.     8vo.     111. 

!i|  Coal-Tar  and  Ammonia  ;  being  the  third  and  enlarged  edi- 

J!  tion  of  "A  Treatise  on  the  Distillation  of  Coal-tar  and 

Ammoniacal  Liquor,"  with  numerous  tables,  figures, 
and  diagrams.     London,  1900.     8vo.     111. 

Taschenbuch  fiir  die  Soda-,  Pottasche- und  Ammoniak-  Fabrikation. 
.i  Dritte  umgearbeitete  Auflage.     Berlin,  1900.     8vo.     111. 

f  ^  Zur  Geschichte  der  Enstehung  und  Entwickelung  der  chemischen 

i'  Industrien  in  der  Schweiz.     Ztirich,  1901.,   8vo. 

LUPANO,  G. 

Nozioni  di  chiinica  e  mineralogia  applicate  all'economia  domestica, 
airindustria,  all'igiene.     Casalmonferrato,  1899.     ^vo.      111. 

Luther,  R. 

Die  chemischen  Vorgange  in  der  Photographic.     Halle,  1899.      8vo. 

Maass,  a. 
Leitfaden  der   landwirthschaftlichen   Cheniie.     Zweite   verbesserte 
und  vermehrte  Auflage.     Berlin.  1900.     Svo.     111. 

Mackensie,  Colin. 
One   Thousand    Experiments    in   Chemistry,   with    ilhistrations  of 
natural  phenomena  and  practical  observations  on  the  manufact- 
uring^ and  chemical  processes  at  present  ])ursued  in  the  success- 
ful cultivation  of  the  useful  arts.      London,   1S21.     Svo.      III. 


■J 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  I3I 

Macnair,  D.  S. 

Introduction  to  Chemistry.     London,  1902.     8vo. 

Maercker,  M. 

Handbuch  der  Spiritusfabrikation.  Siebente  vollstandig  neubear- 
beitete  Auflage.     Berlin,  1898.     8vo.     111. 

Guide  du  distillateur.    Traduit  par  E.  Leplace.    Paris,  1899. 

Guide   pratique   du   distillateur.     Traduit   de   Tallemand. 
Paris,  1 901.     8vo.     111. 

Magnanixi,  G. 
Appunti  di  chimica  generale  organica  ed  inorganica.     Dalle  lezioni 
dettate  nella  R.  University  di  Modena  neiranno  1 897-1 898  rac- 
coltedaR.  Curbone,  G.  Zironi,  e  R.  Balli.     Modena,  1898.    8vo. 

Magnier  de  la  Source,  L. 

Analyse  des  vins.     Paris,  18-^.     8vo. 

Mahrenholtz,  Adolf. 

Die  agrikulturchemischen  tjbungen  an  Landwirtschaftsschulen. 
Zweite  Auflage.     Liegnitz,  1901.     8vo.     111. 

Mai,  J. 

Vademecum  der  Chemie.  Repetitorium  der  anorganischen,  organ- 
ischen  und  analytischen  Chemie.  Zweite  volkommen  veranderte 
Auflage.     Mannheim,  1899.     8vo. 

Malepeyrk,  F. 

Nouveau  manuel  complet  de  la  fabrication  des  colles.  Nouvelle 
editionentierement  refondueparH.  Bertran,  1901.     i2mo.     111. 

Mallet,  J.  W. 
The  Physiological  Effect  of  Creatin  and  Creatinin  and  their  Value  as 
Nutrients.     Bulletin  No.  66.     U.  S.  Department  of  Agriculture, 
Office  of  Experiment  Stations.     Washington,  D.  C,  1899. 

Report  on  an  Investigation  of  Analytical  Methods  for  distinguishing 
between  the  Nitrogen  of  Proteidsand  that  of  the  simpler  Amids 
or  Amido-Acids.  With  a  chapter  on  the  separation  of  Flesh 
Bases  from  Proteid  matters  by  means  of  bromin.  By  H.  W. 
Wiley.     Washington,  1898. 

See  in  Sedion  VI I ^  Bulletins  of  the  Division  of  Chemistry. 

Malmborc;,  C.  von. 
Om  Acetylenbelysning.     Stockholm,  1899.     8vo.     111. 


132  BIBLIOGRAPHY   OF   CHEMISTRY. 

MALMfejAC,  F. 

L'eau  dans  Tali  mentation.     Avec  preface  par  F.  SchlagdeuhaufFen. 
Paris,  1902.     8vo.     111. 

Manget,  Ch. 
Tableaux  synoptiques  pour  Tanalyse  et  Texamen  des  conserves  ali- 
mentaires.     Paris,  1902.     i6mo.     111. 

Mann,  G. 
Kryoskopische  Untersuchungen.     Heidelberg,  1901. 

Mann,  J.  D. 
Forensic  Medicine  and  Toxicology.     Second  edition,  revised  and 
enlarged.     London,  1898.     8vo. 

Manuel  sulsse  des  denrees  alimkntaires.  M^thodes  d*analyse 
et  donnees  pour  r  appreciation  des  denrees  alimentaires  et  objets 
d*  usage  domestique.  Ouvrage  61abor6  k  la  demande  du  K- 
partemeut  federal  de  Tinterieur  par  la  Soci^t^  des  Chimistes 
analystes  suisses.     Berne,  1900.     8vo. 

Maquinne,  L. 
Les  sucres  et  leurs  principaux  derives.     Paris,  1900.     8vo. 

Marco,  Felice. 

Nozioni  di  chimica  ad  uso  specialmente  dei  licei.     13.  edizione  rifatta 

e  migliorata.     Torino,  1899.     8vo.     111. 
Third  reprint  of  13th  edition  in  1902. 

Marcucci,  Lorenzo. 
Saggio  analitico-chimico  sopra  i  colori  e  minerali  etc.   Con  note  di 
Pietro  Palmaroli.     Milano,  1833.      i6mo. 

Marescalchi,  a. 
II  vino  davanti  alia  chimica,  alia  legge  ed  all*  igiene,  aggiunte  lecite 
ed  illecite.     Casale,  1899.     i2rao. 

Margat-l*Huillier,  L. 
Lemons  de  chimie  (Metalloides).     Dieuxifeme  Edition.     Paris,  1900. 
8vo.     111. 

Marignac,  J.  C.  Galissard  de. 
CEuvres  completes  de  J.  G.  de  M.  Publi^es  par  E.  Ador.     Geneve, 
Paris,  and  Berlin,  1902.     2  vols.     4to.     Portrait  and  ill. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  133 

Marion,  F.,  et  Manget. 

Tableaux  synoptiques  pour  Tanalyse  des  farines.  Paris,  1901. 
i2nia.     111. 

Marpillero,  K. 

II  gas  illuminante,  sua  fabbricazione,  applicazione,  sottoprodotti. 
Geneva,  1899.     4to.     111. 

Martel,  p. 

Formulaire  elemeutaire  d' analyses  des  substances  alimentaires. 
Boisson  et  prodjiits  divers  employes  dans  les  hopitaux,  hospices 
etautresetablissementsdebienfaisance.   Constantine,  1900.   8vo. 

Martin,  O.  H. 

Elementary  Chemical  Theory.     London,  1902.     8vo. 

Martin,  W.vlton,  and  \Vm.  H.  Rockwell. 

Chemistry  and  Physics  ;  a  manual  for  students  and  practitioners. 
London,  1901.     8vo.     111. 

Martz.  F. 

Guide  pratique  pour  les  analyses  de  chimie  physiologique.  Paris, 
1S99.      i8mo.     111. 

Mas  V  Zaldua,  L. 

Lecciones  de  quimica  e  industria  militar,  explicadas  en  la  escuela 
superior  de  guerra.  Segunda  edicion,  corregida  y  aumentada. 
Madrid,  1900.     3  vols.     8vo.     111. 

MascareiJas,  E. 

El  aire  liquido.     Barcelona,  1900.     8vo.     111. 

Mason,  William  P. 

Examination  of  Water  (Chemical  and  Bacteriological).  New  York 
and  London,  1899.     i2mo.     111. 

Water  Supply.  Considered  principally  from  a  Sanitary  Standpoint. 
With  Tables, •Diagrams,  and  Plates.  Third  edition,  rewritten. 
New  York,  1902.     Svo. 

M.VSSOT.  W. 

Kurze  Anleitung  znr  Appretur- Analyse.     Berlin,  1900.     8vo.     111. 


134  BIBLIOGRAPHY   OF   CHEMISTRY. 

Mas  y  Guindal,  J. 

Memorandum  de  sinonimias,  procedencias,  nombres  cientificos  y 
vulgares  de  los  productos  quimicos,  vegetales  o  animales,  plantas 
y  siis  partes  y  preparaciones  de  aplicacion  k  la  famiacia, 
Madrid,  1901.     4to. 

Mathet,  L. 

Traite  de  chimie  photographique.     Paris,  1902.     2  vols.     8vo. 

Matriculation  Model  Answers  in  Chemistry,  being  the  London 
University  Matriculation  Papers  in  Chemistry  from  January, 
1894,  to  June,  1902  ;  with  answers.     London,  1902.     8vo. 

Matthews,  Charles  G. 

Manual  of  Alcoholic  Fermentation  and  allied  Industries.  London, 
1902.     8vo.     111. 

Mayer,  A. 

Lehrbuch  der  Agrikulturchemie  in  Vorlesungen  zum  Gebrauche  an 
Universitaten  und  hoheren  landwirthschaftlichen  Lehranstalten, 
sowie  zum  Selbststudium.  Fiinfte  verbesserte  Auflage.  Heidel- 
berg, 1901. 

Mayow,  J. 
Untersuchungen  iiber  den  Salpeter  und  deii  salpetrigen  Luftgeist^ 
das  Brennen  und  das  Athmen   (1674).      Herausgegeben   von 
F.  G.  Donnan.     Leipzig,  1902.     Portrait.     111. 

MAZfe,  P. 

Evolution  du  carbone  et  de  1' azote  dans  le  monde  vivant.  Paris, 
1899. 

Mazzara,  G. 

Appunti  di  chimica  generale,  dalle  lezioni  dettate  nella  R.  Universita 
di  Parma  1899- 1900.     Parma,  1900.     8vo. 

Lezioni  di  chimica  generale  dettate  nella  R.  University  di  Parma 
neir  anno  accademico  1 898-1 899.     Parma,  1899.     ^vo..     111. 

Meade,  R.  K. 
Chemical  and  Physical  Examination  of  Portland  Cement.     Easton^ 
Pa.,  1901.     i2mo.     111. 


section  v. — chemistry,  pure  and  applied.  1 35 

Mkdicus,  L. 

Einleitung  in  die  chemische  Analyse.  Zum  Gebrauche  beim  Unter- 
richt  in  chemischen  Laboratorien.  Heft  i,  Qualitative  Analyse. 
Neunte  Auflage.     Tiibingen,  1898.     8vo. 

Elfte  Auflage.     Tiibingen,  1901.     8vo.     111. 

Heft  2.  Maassanalyse.     Sechste  Auflage.     Tubingen,  1895. 

Heft  3,    Kurze   Anleitung   zur   Gewichtsanalyse.     Vierte 

Auflage.     Tiibingen,  1900. 
Heft  4,  Chemisch-technische  Analyse.     Tiibingen,   1891. 
8vo. 

Mehring,  H. 

Kurzgefasster  Leitfaden  der  Agriculturchemie,  mit  einem  Hinweis 
auf  die  Beziehungen  der  Bakteriologie  der  Landwirthschaft. 
Bonn,  jgoo,     8vo. 

Meijer,  H.  a. 

Beknopt  Leerboek  der  organische  Chemie.     Groningen,  1900.     8vo. 

Meijerink,  W. 

Beknopt  leerboek  der  scheikunde:     2e  verb.  druk.     ZwoUe,  1895. 

Meldola,  Raphael. 

Inorganic  Chemistry,  non-metallic  and  metallic  elements.  Revised 
to  date  by  J.  Castell  Evans.     Fifth  edition.     London,  1900. 

Melb,  B. 
Contributo  alio  studio  delle  analisi  chimiche  delle  acque  potabili. 
Napoli,  1898.     8vo. 

Mellmann,  p. 
Chemie  des  taglichen  wirtschaf tlichen  Lebens.     Leipzig,  1 900.     8 vo. 

Chemisch-technisches  Lehrbuch  des  Beizens,  Bleichens,  Schleifens, 
Polirens  und  Lackirens  der  Holzer,  nebst  einer  Einfiihrung  in 
die  Chemie  und  in  den  Bau  der  Holzer.    Berlin,  1 899.    8vo.    111. 

MfeMORi AL  des  manufactures  deT^tat.     Tabacs  ;  allumettes.     Nancy, 
1901.     Vol.  III.     8v^o.'    111. 

Mennickk,  H. 

Zur  Verwerthung,  speciell  der  Wiedergewinnung  des  Ziniis  von 
Weissblechabf  alien.     Stuttgart,  1902.     8vo. 


l'^,  BIBLIOGRAPHY   OF   CHEMISTRY. 

Mr.k:!ER     G. 

(}uv\e  pratique  ptour  I' analyst:  des  urixies.    Deuxieme  editkni.    Paris, 
xS^yi.     i2ino.     111. 

Troisieme  edition.     Paris.  1901.     Svo.     111. 

Jjer  Fho?»phor  und  die  Pho^phorsaure.     Burgdorf.  1S9S.     Svo. 

Mkthodkn  zt'r  Bestimml'ng  der  Gasausbeute  aus  Calciumcarbid. 
Herau«»gejceben  vom  Deutschen  Acetyl-Verein.  Halle.  1900. 
yivo.     Ill 

Methoden  zi'R  UxTERsrcHuxG  der  Kunstdtingemittel.  Heraus- 
gegeljen  vom  Verein  Deutscher  Diinger-Fabrikanten.  Zweite 
vermehrte  und  verbesserte  Auflage.     Berlin.  1898. 

Mevsel.  Edlard. 
Darf    \vi.sr>eiLschaftliche   Raumchemie    noch  weiter   das    Raummass 
ignoriren  ?     Liegnitz,  1S9S.     Svo. 

Die  Zu-samnieiLsetzung  der  chemischen  Elemente  theoretisch  und 
experi  men  tell  unter  Beweis  gestellt.     Liegnitz.  1902. 

Meusser.  a. 
Zur    KenntnLss   der    Erythronsauren.     Abbau    des    Irosaccharins. 
Berlin,  1901. 

Meyer,  H. 

Determination  of  Radicals  in  Carbon  Compounds.  Authorized  trans- 
lation by  J.  B.  Tingle.     New  York.  1899.     Svo. 

Meyer,  Ix)Thak. 
Grundziige  der  theoretischen  Chemie.    Dritte  Auflage  herausgegeben 
von  C.  Rimbach.     Leipzig,  1902.     Svo.     111. 

Outlines  of  Theoretical  ChemLstr>'.  Translated  by  P.  Phillips  Bedson 
and  W.  Carliton  Williams.  With  folding  plates  and  many  tables. 
Second  edition.     London.  1899.     Svo.     111. 

Meyer,  Osc.\r  Emil. 
The  Kinetic  Theory  of  Gases.     Elementary  Treatise,  with  Mathe 
matical  Appendices.     Translated  from  the  second  revised  editioii 
by  Robert  E.  Baynes.     London.  New  York,  and  Bombay.  1899. 
Svo. 


SECTION  V.  —CHEMISTRY,    PURE   AND   APPLIED.  I37 

Meyer,  V.  und  Jacobson,  P. 

Lehrbuch  der  organischen  Cliemie.  Band  ii :  Chemie  der  Kohlen- 
stoflFringe,  in  2  Theilen.  Theil  2,  Abtheilung  i :  Gruppe  der 
mehrkernigen  Benzolderivate  von  P.  Jacobson  u.  A.  Reissert. 
Leipzig,  1 90 1.     8vo. 

Vol.  I,  1893  ;  vol.  II,  parts  i  and  2,  1 894-1 896  ;  part  3,  1902. 

Mez,  C. 

Mikroskopische  Wasseranalyse.  Anleitung  zur  Untersuchung  des 
Wassers,  mit  besonderer  Beriicksichtigung  von  Trink-  und 
Abwasser.     Berlin,  1898.     8vo.     111. 

Michel,  C. 

Lehrbuch  der  Bierbrauerei,  nach  eigenen  Erfahrungen  unter  Beriick- 
sichtigung der  pneumatischen  Malzerei,  der  Vacuumgahrung, 
der  Hefereinzucht,  etc.  Dritte  Auflage.  Augsburg,  1901. 
roy.  8vo.     111. 

MiCHOTTE,  F.,  et  E.  GUILLAUME. 

Traite  de  la  fabrication  industrielle  des  eaux  gazeuses  et  des  boissons 
qui  s'y  rattachent.     Paris,  1900.      i8mo.     111. 

MiLDE,  E. 

Ueber  Aluminium  und  seine  Verwendungen.  Stuttgart,  1899.  8vo. 
111. 

Milk  as  Food.  Fanners'  Bulletin  No.  74.  U.  S.  Department  of 
Agriculture,  Office  of  Experiment  Stations.  Washington, 
D.  C,  1898. 

Miller,  Alfred  Stanley. 

A  Manual  of  Assaying.  The  Fire  Assay  of  Gold,  Silver,  and  Lead, 
including  amalgamation  and  chlorination  tests.  New  York, 
1900.     i2mo.     111. 

Miller,  Edmund  H. 

The  Calculations  of  Analytical  Chemistry.     New  York,  1900.     8vo. 

Miller,  Wilhelm  von,  und  H.Kiliani. 

Kurzes  Lehrbuch  der  analytischen  Chemie.  X'ierte  Auflage.  Bear- 
beitet  von  H.  Kiliani.     Miinchen,  1900.     8vo.     111. 

Milliau,  E. 

Precis  d' analyse  chimique  des  mati^res  grasses  agricoles.  Marseille. 
189S.     Svo. 


I3« 


BIBLIOGRAPHY   OF   CHEMISTRY. 


1 


i 


^1 

■  ,t: 


I.  \ 


fi.i, 

■ '      * . '  I 


»,i 


•  <  ■■ 


'  t 
I 


'I 
ii 

•■!' 
tj 


'IT  'Pi 
lit  li  ' 


ii 


MiNET,  AdOLPHK. 

Analyses  61ectrolytiques.     Paris,  1899.     8vo.     111. 

L*  Elect rochimie  ;  production  6lectrolytique  des  composes  chimiques. 
Paris,  1898.     i6mo. 

L'Electrometallurgie.  Voie  humide  et  voie  s&che.  Paris,  18 — . 
8vo.     111. 

Galvanoplastie  et  galvanostegie.     Paris,  1901.     8vo.      111. 

Die  Gewinnung  des  Aluminiums  und  dessen  Bedeutung  fiir  Handel 
und  Industrie.  Ins  Deutsche  iibertragen  von  E.  Abel.  Halle, 
1902. 

Theories  de  r Electrolyse.     Paris,  1898.     i6mo. 
Bncyclop^die  scientifiqiie  des  .\ide-M^moire. 

TraitE  th^orique  et  pratique  d' Elect ro-chimie,  constantes  chimiques. 
mEcaniques  et  Electriques,  systfemes  Electrolytiques,  lois  ge- 
nErales  de  I'Electrolyse,  thEorie  de  TElectrolyse,  traitement 
Electrolytique  des  composes  chimiques,  Electrolyse  appliquEe 
k  la  chimie  organique,  reaction  chimique  de  I'Etincelle  et  de 
Teffiuve  Electriques.     Paris,  1900.     8vo.     111. 

MiNOzzi,  A. 

Fosfati,  perfosfati  e  concimi  fosfatici.     Milano,  1902.     i6mo.     111. 

MiRAT,  S.  B. 

Tratado  elemental  de  quimica  general  y  descriptiva  con  arreglo  A  las 
ultimos  adelantos  de  esta  ciencia.  Sexta  edicion,  corregida  y 
aumentada.    Valladolid,  1897.     4to.     111. 

Mitchell,  C.  Ainsworth. 

Flesh  Foods,  with  methods  for  their  chemical,  microscopical,  and 
bacteriological  examination.     London,  1900. 

MiTSCHERLICH,  E. 

Ueber  das  Benzin  und  die  Verbindungen  desselbeu  (1834).  Heraus- 
gegeben  von  J.  Wislicenus.     Leipzig,  1898.     8vo. 

MiTTEREGGER,  J. 

Lehrbuch  der  Chemie.  Siebente  Auflage.  Wien,  1899.  8vo.  111. 
Achte  Auflage.     Wien,  1901. 

MlVARES,  A.  R. 

La  Tintoreria  al  alcanze  de  todo  el  mundo.  Conocimiento  prdctico 
de  los  mordientes  empleados  en  diclio  arte  ;  manera  di  purifi- 
carlos  y  aplicarlos ;  anilina,  sus  aplicaciones  tintoriales,  etc. 
2  edicion.     Barcelona,  1901.     4to. 


SECTION   V. — CHEMISTRY,    PURE   AND  APPLIED.  1 39 

Modern  American  Tanning.  Practical  treatise  on  the  manufacture 
of  leather,  compiled  from  original  articles  describing  modern 
methods,  printed  in  **  Hide  and  Leather.**  and  written  by  well- 
known  tannery  foremen,  superintendents,  and  chemists.  Chi- 
cago, 1902.    8vo. 

Modern  Bleaching  and  Finishing.  By  a  practical  working 
bleacher.  With  figures  and  tables.  Manchester,  1901.  i2mo. 
111. 

MOISSAN,  H. 

Der  elektrische  Ofen.  Uebersetzt  von  Th.  Zettel.  Zweite  Auflage 
mit  Anhang  :  Nachtrage  zum  elektri.schen  Ofen,  Berlin,  1900. 
8vo.     111. 

Le  fluor  et  ses  composes.     Paris,  1900.     8vo.     111. 

Das  Fluor  und  seine  Verbindungen.  Autorisirte  deutsche 
Ausgabe  iibersetzt  von  T.  Zettel.  Berlin,  1900.  Svo. 
111. 

MoissAN,  H.,  et  L.  Ouvrard. 
Le  nickel.     Paris,  18 — .     8vo. 

MONDEVILLE,  HENRI  DE. 

Hering,  J.  Kosmetik  nach  Heinrich  de  Mondeville  (Vierzehntes 
Jahrhundert).     Berlin,  1898.     8vo. 

Wernicke,  R.  Aus dem  Antidotarium  (Vierzehntes  Jahrhundert). 
Berlin,  1897.     ^vo. 

MONDINI,  S. 

Produzione  e  commercio  del  vino  in  Italia      Milano,  1899.     i2mo. 

Montgomery,  J.,  and  R.  B.  Smith. 

Laboratory  Manual  of  Elementary  Chemistry.  Ann  Arbor,  Mich- 
igan, 1897.     8vo.     Interleaved. 

Moor,  C.  G. 

Suggested  Standards  of  Purity  for  Foods  and  Drugs.  London,  1902. 
i2mo. 

Morgan,  James  A. 

Tables  for  quantitative  metallurgical  Analysis  for  laboratory  use. 
London,  1899.     ^^'O. 


I40  BIBLIOGRAPHY   OF   CHEMISTRY. 

Morgan,  J.  Livingston  R. 
The  elements  of  Physical  Cheniistr\'.     New  York  and  London,  1898. 
i2mo. 

Second  edition.     New  York  and  London,  1902.     i2mo. 

M  OK  LEV,  H.  Foster. 

See  in  Section  11^  Watts'  Dictionarj  of  Chcmistr>-,  revised. 

MOUNEYRAT,  A. 

Nouvelle  m6thode  gen^rale  de  preparation  des  carbures  d'hydrogene 
chlores,  bromes  et  chlorobromes  de  la  serie  cyclique.  Paris, 
1899.     8vo. 

MOUREU,  Ch. 

Determination  des  poids  mol^ulaires  (constautes  physiques  utili- 
s6es;.     Paris,  1899. 

Notions  fondamentales  de  chimie  org^nique.     Paris,  1902.     8vo. 

MouRGUES,  Luis  E. 

El  Agua  de  Peiiuelas  como  fuerza  motriz  y  su  esterilizacion  por  el 
ozone.  Informe  dado  a  la  illustre  municipalidad  de  Valparaiso. 
Institute  quimico  municipal  de  Valparaiso,     n.  d.  (1899).     ^^'^• 

MOURLOT,  A. 

Constantes  physiques  utilisees  pour  la  determination  des  poids  molecu- 
laires.     Paris,  1899.     8vo.     111. 

Recherches  sur  les  sulfures  m^talliques.     Paris,  1899.     8vo. 

MiJLLER,  GUSTAV. 

Die  chemische  Industrie  in  der  deutschen  Zoll-  und  Handelsgesetz- 
gebung  des  19.  Jahrhunderts.  Ein  Beitrag  zum  Studium  der 
deutschen  Wirthschaftsgeschichte.     Berlin,  1902.     4to. 

MItller-Thurgau,  H. 

Die  Herstellung  unvergorener  und  alkoholfreier  Obst-  und  Trauben- 
weine.    Fiinfte  umgearbeitete  Aufiage.    Frauenfeld,  1898.    8vo. 

MriR,  Matthew  Moncrieff  Pattison. 

The  Story  of  the  Wanderings  of  Atoms,  especially  those  of  Carbon. 

London,  1899. 

See  aho  in  Section  II,  Watts'  Dictionary  of  Chemistry',  revised. 

Muu.er,  J.  A. 

Precis  de  chimie  analytique.     Paris,  1900.     i6mo. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  I4I 

MiNoz  DEL  Castillo,  J. 

Ensayo  acerca  de  la  sigiiificacion  de  las  leyes  de  Dulong  y  Petit » 
Mendeleeff  y  Zenger.     Madrid,  1899.     Plates. 

MuROE,  Charles  E.,  and  Thomas  M.  Chatard.     [Editors.] 

Twelfth  Census  of  the  United  States.  Manufactures.  Chemicals 
and  allied  products.  Census  Bulletin.  No.  210.  Washington, 
D.  C,  1902.     4to. 

Murray,  D.  A. 

Atoms  and  Energies.     New  York,  1901.     i2mo. 

Muspratt,  Sheridan. 

Theoretische,  practische  und  analytische  Chemie,  von  F.  Stohmann 
und  B.  Kerl.  Vierte  Auflage  von  H.  Bunte.  Braunschweig, 
1 886- 1 90-.     7  vols.     8vo.     111. 

Muter,  John. 

A  Short  Manual  of  Analytical  Chemistry,  qualitative  and  quantita- 
tive, inorganic  and  organic.  Following  a  course  of  instruction 
given  in  the  laboratories  of  the  South  London  School  of  Phar- 
macy.    Eighth  edition.     London,  1898.     8vo.     111. 

MvRiCK,  Herbert. 

The  American  Sugar  Industry.  A  practical  manual  on  the  produc- 
tion of  sugar  beet  and  sugar  cane,  and  on  the  manufacture  of 
sugar  therefrom.     New  York,  1899.     4to. 

MvRiCK,  Herbert,  and  W.  C.  Stubbs. 

Sugar  Industry  of  America,  its  past,  present  and  future.     New  York, 

1897. 

Nagl,  A. 

Das  Wichtigste  aus  der  Chemie  der  Metalloide.  Dritte  Auflage. 
Mittweida,  1898.     Svo.     111. 

Namias,  Rodolfo. 

La  chimica  fotografica.     Modena,  1898.     8vo. 

Manuale  teorico-pratico  di  chimica  fotografica.     Seconda 
edizione.     Modena,  1901.     8vo. 

Chimie  photographique.       Manuel   th^orique  et  pratique 
traduit  de  I'ltalien  par  E.  Jacquez.     Paris,  1902.     Svo. 


142  bibliography  of  chemistry.  * 

Naudin,  Laurent. 
Fabrication   des  vemis.      Applications  k  Tindustrie  et   aux  arts. 
Paris.  1893.     8vo.     111. 

Naylor,  W. 
Trades  Waste,  its  treatment  and  utilization  with  special  reference  to 
the  prevention  of  river  pollution.     A  handbook  for  borough 
engineers,  surveyors,  architects,   and  analysts.      London  and 
New  York,  1902.     Svo.    111. 

Nefgen,  a. 

Beitrage  zur  Chemie  des  Schiefertheers.     Rostock,  1897.     ^vo. 

Nernst,  W. 
Theoretische  Chemie  vom  Standpunkt  der  Avogadro'schen  Regel  und 
der  Thermodynamik.     Zweite  Auflage.     Stuttgart,  1898.     Svo. 
111. 

Dritte  Auflage.     Stuttgart,  1990.     8vo.     111. 

Ueber  die  Bedeutung  elektrischer  Methoden  und  Theorien  fiir  die 
Chemie.     Gottingen,  1901. 

Neubauer  und  Vogel. 
Anleitung  zur  qualitativen  und  quantitativen  Analyse  des  Hams. 
Zehnte  Auflage.     Analytischer  Theil.     Qualitative  Abtheilung. 
In   dritter  Auflage   bearbeitet  von  H.   Huppert.     Wiesbaden, 
1898.     8vo.     III. 

Neuberger,  H.,  et  H.  Noalhat. 

Technologic  du  pdtrole.     Paris,  1899.     2  vols.     Svo. 

Technology  of  Petroleum.  The  Oil  Fields  of  the  World  ; 
their  History,  Geography,  and  Geology,  Annual  Pro- 
duction, Prospection,  and  Development.  Oil-well 
Drilling.  Transport  of  Petroleum  by  Sea  and  Land. 
Storage  of  Petroleum.  Translated  from  the  French  by 
John  Geddes  Mcintosh.     London,  1901.     Svo.     111. 

Neumann,  Bernhard. 

Gasanalyse  und  Gasvolu metric .  Anleitung  fiir  Versuche  im  che- 
misch-technischen  Practicum  und  zum  Selbststudium.  Leipzig, 
1901.     Svo.     III. 

The  Theory  and  Practice  of  Electrolytic  Methods  of  Analysis. 
Translated  by  J.  B.  C.  Kershaw.     London  and  New  York,  1898. 


section  v. — chemistry,  pure  and  applied.  i43 

Neumann,  C. 

Zur  Isomeric  der  Fenchenderivate.     Gottingen,  1902. 

Nkwell,  Lyman  C. 

Exparitnental  Chemistry.     BDston,  1900.     i2mo.    111. 

Newth,  G.  S. 

Chemical    Lecture     Experiments.     Non-metallic    elements.     New 
edition.     London,  1899. 

A  Manual  of  Chemical  Analysis,  qualitative  and  quantitative.    Lon- 
don, New  York  and  Bombay,  1898. 

XiccoL,  Robert. 

Essay  on  Sugar  and  Treatise  on  Sugar  Refining  as  practiced  in 
Clyde  Refineries.     London,  1865.     4to. 

Nicholson,  H.  H.,  and  S.  Avery. 

Laboratory  Exercises,  with  outlines  for  the  study  of  chemistry. 
New  York,  1899.     8vo. 

NiCOLLE, 

Mati^res  colorantes  et  microbes.     Paris,  1898. 

NiBPCK  DK  St.  Victor. 

See  Colson,  R. 

NiEPCE,  NiCEPHORK. 

See  Colson,  R. 
NlETZKI,  R, 

Chemie  der  organischen   FarbstoflFe.      Vierte   vermehrte   Auflage. 
Berlin,  1901.     8vo. 

Chimie  des  mati^res  colorantes  organiques.  Traduit  sur 
la  troisi^me  edition  allemande  par  Ch.  Vancher,  C. 
Farra  et  A.  Guyot.  Avec  preface  de  C.  Friedel  et  E. 
Noelting.     Paris,  1901.     8vo. 

NiKWENGLOWSKI,  G.   H. 

Chimie  des  manipulations  photographiques.     Photocopies  positives. 
Paris,  1899.      i6mo. 

NiMiER,  H.,  et  Ed.  Laval. 

Les  explosifs,  les  poudres,  les  projectiles  d'exercise,  leur  action  et 
leurs  effets  vuln^rants.     Paris,  1899.      i2nio.     111. 


144  BIBLIOGRAPHY    OF   CHEMISTRY. 

Noel,  C,  L.  Durandeau,  et  L.  Triadou. 

Les  industries  agricoles.  Brasserie,  distillerie,  sucrerie.  Paris, 
1898.     8vo.     111. 

NORDEN,  K. 

Ueber  den  Vorgang  an  der  Aluminium-Anode.  Ein  Beitrag  zur 
elektrochemischen  Uniformung  von  Wechselstrom  in  Gleich- 
strom.     Beriin,  1899.     ^vo. 

NoYES,  Arthur  A. 
General  Principles  of  Physical  Science.     An  Introduction  to  the 
Study  of   the  General   Principles  of   Chemistry.     New  York, 
1902.     8vo. 

NoYES,  William  A. 
The  Elements  of  Qualitative  Analysis.     Fourth  edition.    New  York, 

1897. 

Fifth  edition.     New  York,  1901. 

Organic  Chemistry  for  the  Laboratory.     Easton,  Pa.,  1900. 

NuNOZ,  S.  G. 

Manual  de  explosivas.     Madrid,   1902. 

Obach,  E. 

Die  Guttapercha.  Mit  einem  Vorwort  von  K.  Schumann.  Dres- 
den, 1899.    8vo.    111. 

O'Connor,  H. 

Gas-Engineer's  Pocketbook.  Comprising  tables,  notes,  and  memo- 
randa relating  to  the  manufacture,  distribution,  and  use  of 
coal  gas  and  the  construction  of  gas-works.  London,  1898. 
8vo.    111. 

Odifredi,  C. 

Compendio  di  chimica  agraria.     Torino,  1900.     8vo. 

CEchsner  dh  Coninck,  FRAN501S. 

La  chimie  de  1' uranium.  Historique,  comprenant  les  recherches 
principales  effectu^es  sur  1' uranium  et  ses  composes  de  1872  k 
1902.     Deuxi^me  Edition.     Montpellier,  1902.     8vo. 

Elements  de  chimie  des  m6taux.     Paris,  1900.     i6mo. 

Notes  et  documents  de  chimie  g6n^rale.     Paris,  1902.     8vo. 

Pr^miferes  notions  de  chimie  des  m6talloides.     Paris, .     i6mo. 


section  v. — chemistry,  pure  and  applied.  145 

Oettel,  Felix. 

Introduction  to  Electro-Chemical  Experiments.  Translated  by 
Edgar  F.  Smith.     Philadelphia,  1897.     i2mo.     111. 

Practical  Exercises  in  Electro-Chemistry ;  translated  with  the  author's 
sanction  by  Edgar  F.  Smith.     Philadelphia,  1897.     i2mo.    111. 

Oettli,  J. 

Principes  de  chimie  g6n6rale.  Quatrifeme  Edition.  Lausanne, 
1901.    Svo. 

Ogden,  J.  B. 

Clinical  examination  of  the  urine  and  urinary  diagnosis.  London, 
1901.    Svo.    111. 

Ogg,  a. 

Ueber  das  chemische  Gleichgewicht  zwischen  Amalgamen  und  Losun- 
gen.     Gottingen,  1898. 

Ogier,  J. 

Trait6  de  chimie  toxicologique.     Paris,  1899.     8vo.     111. 

OlILIGMACHER,  C. 

Beitrage  zur  Kenntniss  des  Carvons.     Gottingen,  1898. 

Ohlmuller,  W. 

Guide  pratique  pour  T analyse  de  I'eau.  Analyse  chimique,  micro- 
graphique  et  bact^riologique.  Traduit  d*aprfes  la  deuxieme 
edition  allemande  par  L.  Gautier.     Paris,  1898.     8vo.     111. 

ff 

Oilmen's  Sundries,  and  How  to  Make  Them;  being  a  collection 
of  practical  recipes  for  blacking,  boot  creams  and  polishes,  har- 
ness oils,  pastes  and  polishes,  leather  dressings  and  renovators, 
starch  glazes,  blues,  stove  pastes,  starch  tints,  straw-hat  polishes, 
metal  and  plate  polishes,  furniture  creams,  wood  fillers,  floor 
waxes  and  finishes,  inks,  pastes,  glues,  and  gums,  blackboard 
slating,  disinfectants,  cloudy  ammonia,  insecticides,  hearthstone 
squares,  etc.     London,  1901.      i2mo. 

Oils,  Tallow,  and  Grease  for  Lubrication,  etc.:  their  practical 
compounding.     By  an  expert  oil  refiner.     London,  1898.     8vo. 

Oldberg,  Oscar. 

Inorganic  Chemistry,  General,  Medical  and  Pharmaceutical,  Theo- 
retical and  Practical.     A  text-book  and  laboratory  manual  in 
two  volumes.     Chicago,  1900.     8vo. 
]0 


146  BIBLIOGRAPHY   OF    CHEMISTRY. 

Oppklt,  R. 

Lehrbuch  der  Chemie,  chemischen  Technologic,  Waareiikunde  und 
mechanischen  Technologic.     3  vols.     Wien,  1900.     8vo.     111. 

Oppenheimer,  C. 

Chemische  Technik  fiir  Aertzte.     Berlin,  1899.     Svo. 

Ferments  and  their  Action.  A  text-book  on  the  Chemist rj*  and 
Physics  of  fermentative  Changes.     London,  1901. 

Grundriss  der  anorganischen  Chemie.  Zweite  Auflage.  Leipzig, 
1 90 1.     Svo. 

Grundriss  der  organischen  Chemie.  Zweite  Auflage.  Berlin,  1898. 
Svo. 

Dritte  Auflage.     Leipzig,  1902.     Svo. 

Drschiedt,  H. 

AusTder  Werkstatte  der  Natur.  Allgemeinverstandliche  Betracht- 
ungen  wichtiger,  meist  chemischer  Naturerscheinungen  zum 
Zwecke  der  Selbstbelehrung  und  Unterhaltung.     Berlin,  1898. 

Svo.     111. 

OsT,  H. 

Lehrbuch  der  technischen    Chemie.      Mit   einem   Schlussabschnit 
"  Metallurgie  "  bearbeitet  von  Fried  rich  Kolbeck.     Dritte,  voll- 
standig  umgearbeitete  Auflage.     Hannover,   1898.     Svo.     III. 
Lehrbuch  der  chemischen  Technologic.    Mit  einein  Schluss- 
abschnit **  Metallurgie*'  von  F.  Kolbeck.    Vierte  um- 
gearbeitete Auflage   des    bisherigen    **  Lehrbuch   der 
technischen  Chemie."     Hannover,  1900.     Svo.     Ill, 

OSTWALD,  WiLHELM. 

Grundlinien  der  anorganischen  Chemie.     Leipzig,  1900.     Svo.     111. 
Principles  of  Inorganic  Chemistry.     With  numerous  tables 
and  figures.     Translated,  with  the  author's  sanction, 
by  Alexander  Findlay,  M.  A.     London,  1902.     Svo. 

Grundriss  der  allgenieinen  Chemie.  Dritte  umgearbeitete  Auflage. 
Leipzig,  1899.     Svo.     111. 

Lehrbuch  der  allgemeinen  Chemie.  Zweite  umgearbeitete  Auflage. 
Leipzig,  1896-1S99.     2  vols.     Svo.     111. 

Die  Wissenschaftlichen  Grundlagen  der  analytischen  Chemie,  ele- 
meutardargestellt.  Dritte,  vermehrte  Auflage.  Leipzig,  1901. 
Svo.    111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  147 

OSTWALD,  WiLHELM.       [Confd.] 

The  Scientific  Foundations  of  Analytical  Chemistry,  treated 
in  an  elementary  manner.  Translated  with  the  author' s 
sanction  by  George  McGowan.  Second  English  from 
the  second  German  edition.     London,  igcx).     i2mo. 

Eleraenti  scientifici  di  chimica  analitica.  Tradotta  suUa 
terza  editione  tedesca  da  A".  Bolis.    Milano,  1901 .    i6mo. 

OsTWALD,  W.  und  R.  Luther. 

Hand-  und  Hiilfsbuch  zur  Ausfiihrung  physiko-chemischer  Messun- 
gen.     Zweite  Auflage.     Leipzig,  1902.     8vo.     111. 

Ottavi,  E.,  e  a.  Marescalchi. 

I  residui  della  vinificazione.     Casale  Monferrato,  1901.     i2nio. 

Ottavi,  O. 

Hnologia  teorico-pratica.     Monografia  sui  vini  da  pasto  e  da  com- 
mercio  rossi  e  bianchi,  comuni  da  taglio  e  scelti  e  sui  vini  di 
lusso  asciutti,  liquorosi  e  spumanti.     Terza  edizione  riveduta 
•    da  A.  Marescalchi.    Casale,  1898.    8vo.    111. 

Otto,  R. 

Grundziige  der  Agrikulturchemie.  Theil  i :  Atmosphare  und 
Boden.     Berlin,  1898.     8vo.     111. 

Paal,  M. 

Zur  Kenntniss  der  Albuminpeptone.  Erlangen,  1901.  4to.  (^Pr. 
Luitp.  Festschrift.) 

Pagel,  a. 

Chemie  und  landwirthschaftliclie  Nebengewerbe.  Siebente  Auflage, 
bearbeitet  von  G.  Meyer.     Leipzig,  1901.     8vo.     111. 

Paoli,  a. 

Analisi  chimica  qualitativa  ad  uso  dei  gabinatti  di  chimica.  Livorno. 
1899. 

Pappenheim,  a. 

Grundriss  der  Farbchemie  zum  Gebrauch  l>ei  mikroscopisclien  Ar- 
beiten.     Berlin,  190:).     8vo. 

Park,  James. 

The  Cyanide  Process  of  Gold  Extraction.  A  Text- Book  for  the  u.se 
of  mining  students,  metallurgists  and  cyanide  operators.  First 
edition,  revised  and  enlarged  from  the  Third  edition  published 
in  Xew  Zealand.      London,  1900.     Svo. 


14S 


BIBLIOGRAPHY   OF  CHEMISTRY. 


See  lialland,  A. 


Parnicke,  a. 

Die  maschiiielleii  Hilfsmittel  der  cheniischen  Technik. 
mehrte  und  verbesserte  Auflage.     Frankfurt  a,  M., 


Parrish,  S. 
Chemistry  for  Organized  Schools  of  Science, 
examples,  diagrams   and   cuts.     With  t 
Forsyth.     New  York,  1899.     i2mo. 


Containing  Dumenis 
a  introduction  b>-  D, 


Parry,  Ernest  J. 

The  Chemistry  of   Essential  Oils  and  Artificial  Perfumes.     Wirt  I 

numerous  diagrams  and  tables.     London,  1S99.      8vo.     111.        I 

Parthkil,  a.  I 

Kiirzgefa.ssteH  Lehrbuch  der  Chemie  fiir   Mediciner   und   Phamii- 
ceolen.      Bonn,  1901.     8vo.      111. 


Passilly,  E. 
1,'atmosphere  terrestre. 


Paris,  1899.     8vo. 


Passon,  M. 

Agrikullurchemisch-analytischesTaschenbuch.    Berlin,  1898.    i2mo. 
Katechismus  der  Agrikulturchemie.  Siebente  neubearbeitete  Auflage. 

Leipzig,  1901.     8vo.     111. 
Das  Thomas  m  ell  I,  seine  Chemie  und  Geschichte.     Neudamm,  1900. 

Pasteur,  Louis, 

Researches  on  the  molecular  Asymmetry  of  Natural  Organic  Pro- 
ducts, i860.     London,  1897.     8vo. 
Alembic  Club  Reprint. 

Paterson,  David. 

Colour  Matching  on  Textiles.  Manual  for  dyers,  calico-printers, 
and  textile  colour  chemists.  London,  1901.  8vo.  lU,  With 
dyed  patterns. 

Pattison-Muib,  M.  M. 

Course  of  Practical  Chemistry. 


Part  11,     Intermediate.     London, 


section  v. — chemistry,  pure  and  applied.  i49 

Pall,  T. 

Entwurf  zur  einheitlichen  Werthbestimmung  chemischer  Desinfec- 
tionsmittel.  Mit  besonderer  Beriicksichtigung  der  neueren  phy- 
sikalisch-chemischen  Tlieorien  der  Losungen.  Berlin,  1901. 
8vo. 

Paxmann,  H. 

Die  Kaliindustrie  in  ihrer  Bedeutung  und  Entwicklung.  Stassfurt, 
1898.     8vo. 

Payne,  George  F. 

Commercial  Fertilizers  and  Chemicals.     Atlanta,  1897. 

Pearmain,  T.  H.,  and  C.  G.  Moor. 

The  Analysis  of  Foods  and  Drugs.  Part  II.  The  Chemical  and 
Biological  Analysis  of  Water.     London,  1899.     8vo. 

Pkarson,  H.  C. 

Le  Caoutchouc  brut  et  ses  transformations  en  caoutchouc  manufac- 
ture. Traduit  et  adoptd  par  G.  Lamy-Torsilhon.  Paris, 
1902.     8vo. 

Pecheux,  H. 

IJlcmentsde  physique  et  de  chimie  a  1' usage  des  candidats  aux  Ecoles 
nationales  des  Arts  et  Metiers.     Paris,  1900.     i2mo.     111. 

Pechmank,  H.  von. 

Anleitung  zur  quantitativen  chemischen  Analyse  nach  A.  Zimmer- 
mann.     Neunte  Auflage.     Miinchen,  1898.     8vo.     111. 
Zehnte  Auflage.     Miinchen,  1901.     8vo.     111. 

Tafeln  zur  qualitativen  chemischen  Analyse  zum  Oebrauche  im 
chemischen  Laboratorium  des  Staates  zu  Miinchen.  Achte 
Auflage,  revidirt  von  O.  Piloty.     Miinchen,  1900.     8vo. 

Neunte  Auflage.     Miinchen,  1901.      8vo. 

Pelabon,  H. 

Recherches  sur  la  dissociation  de  I'acide  selenhydrique.  Bordeaux, 
1898.     8vo. 

Pellet,  H. 

Nouveau  proccde  simple,  rapide  et  pen  couteux  de  dosage  direct  du 
Sucre  contenu  dans  la  hetterave.  la  canne,  la  bagasse,  le  sorgho, 
etc.     Paris,  1S90.     8vo. 


i50  bibliography  of  chemistry. 

Pepper,  Elwood  S. 

Beet  Sugar  Analysis,  Complete  System  of  Instruction  for  Analyses 
in  Beet  Sugar  Factories.     Chino,  California,  1897.     ^^o. 

Perando,  G. 

Manuale  di  tossicologia  ad    uso  dei  medici  e  farmacisti.      Roma^ 
1 90 1.     8vo. 

Perkin,  F.  Mollwo. 

Qualitative   Chemical  Analysis,  organic  and  inorganic.      London 
1901.     8vo.     III. 

Perkin,  W.  H.,  and  Bevan  Lean. 
f\      I  Introduction  to  the  Study  of  Chemistry.     London,  1898.      8vo. 

jJL     I  Introduction  to  the  Study  of  Chemistry  and  Physics.     Lon- 

M      I  don,  1 901.     2  vols.     8vo. 

i 

.1 

jj!     I  Perkin,  W.  H.,  and  F.  Stanley  Kipping. 

li      I  Organic  Chemistry.     London,  1899.     2  vols.     8vo. 

'•**      *  Appendix.     London,  1899.     8vo. 

New  edition,  London  and  Edinburgh,  1902.     Svo. 

!5t     I  Perl,  E. 

Die  BeleuchtuugstoflFe  und  deren  Fabrikation.    Zweite  sehr  vermehrte 
Auflage.     Wien,  1900. 


\  ; 


V'l 


f;    ! 
■  \ 


Perret,  Auguste. 
Les  corps  gras  industriels.     Les  corps  gras,  les  savons,  les  chan- 
elleset  les  bougies,  la  glycerine,  etc.     Paris,  1901.     i2mo.      111. 

Couleurs  min^rales.     Paris,  1902.     i6mo. 

Petite  encyclopedic  pratique  de  chimie  iiidiistrieUe,  No.  24. 

Les  explosifs.     Paris,  1902.     i6mo. 

Petite  encyclop^die  pratique  de  chimie  indiistrielle,  No.  25. 

La  parfumerie.     Paris,  1901.     i2mo.    111. 

Teintures  et  impressions.     Paris,  1902.      i6mo. 

Petite  encj'clop^die  pratique  de  chimie  industrielle.  No.  23. 

Vernis,  mastics  et  enduits.     Paris,  1902.     i6mo. 

Petite  encyclopedic  pratique  de  chimie  industrielle,  No.  22. 

Persoz,  J. 
Essais  de  matieres  textiles.     Paris,  1899.     8vo.     111. 


SECTION    V. — CHEMISTRY,    PXTRE   AND   APPLIED.  151 

Pksci,  L. 

Conipendio  delle  lezioni  di  chimica  farmaceutica  inorganica,  delta te 
nell'  anno  1898-99  nella  R.  University  di  Parma  e  redatte  da 
E.  Mazzoli.     Parma,  1900. 

Peter,  C. 

Das  Tent  amen  physicum  :  organische  und  anorganische  Chemie. 
Berlin,  1900.     Svo. 

Peters,  F. 

Die  angewandte  Elektrochemie.     Wien,  i897-'98.     3  vols.     Svo. 

Fortschritte  der  angewandten  Elektrochemie  und  der  Acetylen- 
Industrie  im  Jahre  1898.     Stuttgart,  1899.     8vo. 

Peters,  Fredus  N. 

Modem  Chemistry  with  its  practical  applications.     New  York,  1901. 

Petersen,  J. 

Elektrolyse  af  organiske  Syrers  Alkalisalte.  11.  Kj0benhavn,  1899. 
Svo.     111. 

PETITGOI'T. 

Fabrication  de  I'acide  sulfurique.     Paris,  1901.      f6mo.     III. 

Peyrone,  M. 

Lezioni  suUa  chimica  agraria.     Torino,  1900.     Svo. 

Pkeffer,  Van't  Hoef,  Arrhenius  and  Raoult. 

Memoirs  on  the  modern  Theory  of  Solution,  translated  by  H.  C. 

Jones.     New  York,  1899.     Svo. 
Harper's  Scientific  Memoirs. 

Pfeikfer,  p. 

Beitrag  zur  Chemie  der  Molekiilverbindungen.    Ziirich,  1902.     Svo. 

Philiatre,  Evonyme. 

De  remediis,  on  Tresor  des  remedes  secrets,  Livre  physic,  medical, 
alchimic  et  dispensatif  de  toutes  substantiales  liqueurs  el 
appareil  des  vins  de  di  verses  saveurs,  n^cessaire  h  toutes  gens, 
priucipalement  a  m6decins,  chirurgiens  et  apothicaires.  Traduit 
par  Arnoullet.     Lyon,  1557. 

Philip,  Arnold. 
The  Electro- Plating  and  Electro- Refining  of  Metals.     Being  a  new 
edition  of  A.  Watts'  Electro- Deposition.     London,  1902.     Svo. 
111. 


"52 


BIBLIOGRAPHY   OF    CHEMISTRY. 


Phillips,  Francis  C,  Editor. 

Methods  for  the  Analysis  of  Ores,  Pig-iron  and  Steel.  In  useai 
the  Laboratories  of  Iron  and  Steel  Works  in  the  region  about 
Pittsburg.  Pa.  Together  with  an  appendix  containing  various 
special  methods  of  analysis  of  ores  and  furnace  products.  Con- 
tributed by  the  chemists  in  charge.  Second  edition.  Eastoa, 
Pa.,  1901. 

Phillips.  H.  J. 

Les  com  bust  tbies  solides,  Hquides  et  gazeux.  Traduit  sur  la  troi- 
si^nieedition  auglatse  parj.  Rosset.     Paris.  1902.      izmo.     III. 

Phillips,  Joshiia. 
Engineering  Chemistry.  A  Practical  Treatise  for  the  tise  of  Ana- 
lytical Chemists,  Engineers,  Iron  Masters.  Iron  Founders, 
Students,  and  others.  Comprising  methods  of  Analy.sis  and 
Valuation  of  the  principal  materials  used  in  Engineering  works, 
with  numerous  Analyses,  Examples,  and  Suggestions.  Third 
edition,  revised  and  enlarged.     London,  1902.     8vo. 

Pick,  S. 
Die   kiiiistlichen   Diingemittel.     Dar.'itellung   der   Fabrikation  des 
Knochen-.  Horn-,  Blut-,  Fleischmehls  der  Kalidiinger,  Super- 
phosphate. Thomasschlacke  u.  s.  w.     Dritte  verbesserte  und 
vermehrte  Aufiage.     Wien,  189H.  ■  Svo.     111. 

PiCTET,  Ame. 
Die     Pflauzenalkaloide     und    ihre     chemische     Constitution.     In 
deutscherBearbeitung  von  R.  Wolffenstein.     Z we ite  verbesserte 
und  verniehrte  .^ullage.     Berlin,  1900.    Hvo. 

PiCTET,   R. 
Zur  meclunischer  Theorie  der  Explosivstoffe.     Weimar,  1902. 

PlHQUET. 

Livres  et  precedes  de  teinture.     Paris,  1900.     i6mo. 

PiHSSE,  Skptimus. 
Chimie  des  parfiims  et  fabrication  des  essences.     Souvelle  edition. 
Paris,  lyoi.     iSmo.    111. 

PiGNET  et  Hue, 

Nouveau  procede  rapide  pour  I'analyse  clii 


-  de  lean,     Paris, 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  1 53 

PiLAT,   F. 

Uiitersuchungsmethoden  zur  Krkennung^  der  im  Handel  vorkom- 
menden  Waaren.  Chemisch-technologischesHilfsbuch.  Olmiitz, 
1898.     Svo.     111. 

PiLTZ,  E. 

Kleiiie  anorganische  Chemie.  Systematische  Uebersicht  des  ele- 
mentar-chemischen  Unterrichtsstoffes  zum  Wiederholen. 
Wenigenjena,  1901.     8vo. 

Pif^ERUA  Y  Alvarez,  E. 
Sanguino.  V.  C.     Contestacion  completa  al  programa  de  Quimica 
general  de  E.  Pinerua  y  Alvarez.     Madrid,  1900.     4to. 

Pinner,  A. 

Repetitorium  der  anorganischen  Chemie.  Zehnte  Auflage.  Han- 
nover, 1898.     8vo. 

Repetitorium  der  organischen  Chemie  mit  besonderer  Riicksicht  auf 
die  Studirenden  der  Medicin  und  Pharmacie.  Elfte  vollig  iim- 
gearbeitete  Auflage.     Hannover,  1901. 

Platner,  G. 

Die  Mechanik  der  Atome.     Berlin,  1901. 

Plattner,  K.  F. 

Plattner's  Manual  of  Qualitative  and  Quantitative  Analysis  with  the 
Blowpipe.  Translated  by  Henry  B.  Cornwall,  assisted  by  John 
H.  Caswell.  Eighth  edition,  revised  after  the  sixth  German 
edition,  by  Fried  rich  Kolbeck.     New  York,  1902.     Svo.     111. 

Poisons  Industriels.     Publication  du  niinistere  du  commerce,  office 
du  travail.     Paris,  1901.     Svo. 

POITKVIN. 

«SVr  Colson,  R. 
POLLACCI,  EOIDIO. 

Corso  di  chimica  medico- farmaceutica  e  fisiologica.  Seconda  edi- 
zione  corretta.     Milano,  1901.     Svo. 

Supplemento  al  Corso  di  chimica  medico-farmaceutica,  scritto  ad 
uso  degli  studenti  e  degli  esercenti  la  medicina  e  la  farmacia, 
coir  aggiunta  di  diversi  capitoli,  di  ricerche  originali,  di  figure, 
di  tavole  illustrative,  oltre  a  circa  250  medicamenti  nuovi. 
Milano,  1898.     Svo. 


154  BIBLIOGRAPHY   OF   CHEMISTRY. 

PoLSTORFK,  Karl. 
Leitfaden  der  qualit^tiven  Analyse  und  der  gerichtlich-chemischen 
Analyse.     Leipzig,  1901.     8vo. 

PONTI,   M.  DA. 

Distillazione  delle  vinacce  e  delle  frutte  fermentate.  Fabbricazione 
razionale  del  cognac,  estrazione  del  cremore  di  tartaro  e  utiliz- 
zazione  di  tutti  i  residui  della  distillazione.  Seconda  edizione,. 
interamente  rifatta.     Milano,  1900.     i2mo.     111. 

Poole,  Herman. 
The  Calorific  Power  of  Fuels,  founded  onScheurer-Kestner's  **  Pou- 
voir  calorifique  des  combustibles. ' '  With  the  addition  of  a  very 
full  collection  of  tables  of  heats  of  combustion  of  fuels,  solids 
liquid,  and  gaseous.  To  which  also  is  appended  the  Report 
of  the  Committee  on  Boiler-tests  of  the  American  Society  of 
Mechanical  Engineers  (December,  1897),  Tables  of  Constants 
used.  New  York  and  London,  1898.  pp.  xv-255.  Svo.  111. 
Second  edition.     New  York  and  London,  1900. 

P0PPI.EWEI.1.,  W.  C. 
The  Prevention  of  Smoke,  combined  with  the  economical  combus- 
tion of  fuel.     London,  1902.     8vo.     111. 

PORCHER,  Ch. 

Cours  de  chimie  organique.     Paris,  1901.    8vo. 

POUGET,  J. 

Recherches  sur  les  sulfo-  et  les  s61^nio-antimonites.  Paris,  1899. 
Svo.     111. 

Recherches  sur  les  sulfo-  et  les  s^l^nio-ars^niates.  Paris,  1899. 
Svo.     111. 

Pozzi-EscoT,  E. 

Analyse  chimique  qualitative.     Paris,  1S99. 

Encyclo|>^die  scientifique  des  Aide-M^moire. 

Analyse  des  gaz.     Paris,  1901.     Svo.     111. 

Analyse  microchimique  et  spectroscopique.     Paris,  1899.     Svo. 

Les  Diastases  et  leurs  applications.     Paris,  1901.     Svo. 

Etat  actuel  de  nos  connaissances  sur  les  oxydases  et  les  reductases. 

Etablissement  du  groupe  nouveau  des  reductases.     Preface  par 

de  ReyPailhade.     Paris,  1902.     i2mo. 
Traite  d' analyse  theorique  et  pratique  des  substances  min^rales  par 

les  methodes  volunietriques  et  colorimetriques.     Paris,    1900. 

i6nio.     111. 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  1 55 

POZZOLI,  E. 

Acque  potabili.     Voghera,  1898.     8vo. 

Praktische  (Der)  Chemiker.  Eine  Anleitung  fiir  die  Apparaten- 
Samniluiig  zum  Studium  der  Experimental-Chemie,  mit  228 
Versuchen.     Zweite  Auflage.     Leipzig,  1899.     8vo.     111. 

Dritte,  verbesserte  und  vermehrte  Auflage.     Leipzig,  1902. 
8vo.     111. 

Prescott,  Albert  B.,  and  Eugene  C.  Sullivan. 

First  Book  of  Qualitative  Chemistry  for  studies  of  water  solution 
and  mass  action.     Eleventh  edition.     New  York,  1902.    8vo. 

Prescott,  Albert  B.,  and  Otis  C.  Johnson. 

Qualitative  Chemical  Analysis,  a  guide  in  qualitative  work,  with 
data  for  analyticaloperations  and  laboratory  methods  in  inor- 
ganic chemistry.  Fifth  revised  and  enlarged  edition,  entirely 
rewritten.     New  York,  1901.     8vo. 

Preu,  F. 

Beitrage  zur  Kenntniss  der  Bornylamine.     Leipzig,  1902.     8vo. 

Prime  nozioni  elementari  di  elettrochimica  generale.  Lezioni  di 
chimica  applicata  ai  prodotti  minerari.     Torino,  1899.     4to. 

Prinsen  Geerligs,  H.  C. 

On  Cane  Sugar  and  the  Process  of  its  Manufacture  in  Java.  Alt- 
rincham,  1902. 

Prior,  E. 

Vereinbarungen  betreffs  der  Untersuchungen  und  Beurtheilung  des 
Bieres,  bearbeitet  im  Auftrage  des  geschaftsfiihrenden  Aus- 
schusses  der  freien  Vereinigung  Bayrischer  Vertreter  der  ange- 
wandten  Chemie.  Mit  Vorwort  von  A.  Hilger.  Miinchen, 
1898.     8vo. 

Procter,  H.  R. 

Leitfaden  fiir  gerbereichemische  Untersuchungen.  Deutsche  Aus- 
gabe  bearbeitet  von  J.  Paessler.     Berlin,  190 1.     8vo.     111. 

Prost,  E. 

Exercises  de  chiniie  analytique  appliqu^e.     Liege,  1899. 


1.5^  BIBLIOGR-\PHY   OF    CHEMISTRY. 

PRL'DHOMME,   M. 

Rapports  du  Jury  international  de  1' Exposition  nniverselle  de  1900. 
Classe  78  :  Materiel  et  procedes  du  blanchiment,  de  la  teintnre, 
de  r  impression  et  de  Tappret  des  matieres  textiles  a  lears  divers 
etats.     Paris.  1901.     8vo. 

Teinture  et  impression.     Paris,  18 — .    8vo. 

Prt;nier,  L. 
I^es    medicaments    cbimiques.     Tome   11.     Composes    organiques. 
Paris,  1899.     8vo.     111. 

Vol.  I  was  issued  in  1896. 

PrERTA  Y  ESCOLAR,   R.   DE   LA. 

Las  aguas  potables  de  Madrid.     Madrid.  1900.     8vo. 

PrRDY,  Charles  W. 
Practical  Urinalysis  and  Urinar>'  Diagnosis.     A  manual  for  tbe  use 
of  physicians,  surgeons,  and  students.     Fourtb  edition.     Phila- 
delphia, 1898.     i2mo.     111. 

Sixth   edition,    thoroughly   revised.     Philadelphia,    1901. 
i2mo.     111. 

PUSCHL,   K. 

Tel^r  die  specifische  Warme  chemischer  Verbindungen.    Lenz,  1900. 

Ql'ILLET.  L. 

L* Industrie  des  acides  mineraux.     Paris,  1902.     8vo.     111. 

Qi'iVY,  L. 

La  galvanisation  a  froid,  ou  zingage  elect ro-chimique.  Paris,  1899. 
8vo.     111. 

RABATft,  Ed. 

L'industrie  des  re.sines.     Paris,  1902.     8vo. 

Rabe,  p. 
Ueber  isomere  Benzylidenbisacetessigester.     Jena,  1900. 

Racosin,  V.  J. 

Die  rationelle  Destination  und  Verarbeitung  von  Erdolen  verschie- 
dener  Provenienz.  Autorisirte  Uebersetzung  von  S.  Aisinmann. 
Leipzig,  1899.     8vo. 

Ramsay,  W. 

Modern  Chemistry,  theoretical  and  systematic.  London,  1900. 
i2mo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  1 57    ' 

Raoult,  F.  M. 

Cryoscopie.     Paris,  1901. 

Tonom^trie  (Determination  des  tensions  de  vapeur  des dissolutions). 
Paris,  1900.     8vo.     111. 

Razous,  p. 

Elements  d' hygiene  et  de  chimie  industrielles.    Paris,  1900.    8vo. 

Rebello  da  Silva,  L. 

Elementos  de  andlisis  quimica  aplicada  al  estudio  de  los  terrenos, 
aguas  y  abonas.     Madrid,  1901.     8vo. 

Recipes  for  the  Color,  Paint,  Varnish,  Oil,  Soap,  and  Dry- 
saltery Trade.  Compiled  by  an  analytical  chemist.  Lon- 
don, 1902.     8vo. 

Redlich,  K. 
Anleitung  zur  Lothrohranalyse.     Leoben,  1900.     i2mo.     111. 

Redwood,  J.  J. 

Lubricants,  Oils,  and  Greases,  treated  theoretically.  Practical  in- 
formation regarding  their  composition,  uses,  and  manufacture. 
London,  1898.     8vo. 

Die  Mineralole  und  ihre  Nebenproducte.  Nebst  einer  kurzen  Ge- 
schichte  der  Schottischen  Schieferolindustrie,  einer  Beschrei- 
bung  der  geologischeu  und  geographischen  Verbreitung  der 
Schottischen  Schiefer  und  der  Regeneration  der  zur  Raffination 
beniitzen  Saure  und  Lauge.  Aus  dem  Englischen  iibersetzt  von 
L.  Singer.     Leipzig,  1898.     8vo.     111. 

Reed,  W. 

The  History  of  Sugar  and  Sugar-yielding  plants,  with  an  epitome  of 
every  notable  process  of  sugar  extraction  and  manufacture. 
London,  1866. 

Regodt,  H. 

Notions  de  chimie  applicables  aux  usages  de  la  vie.  Trente  sixieme 
Edition.     Paris,  1897.     i2mo.     111. 

Reimann,  M. 

Farberei  der  Baumwolle  und  der  anderen  vegetabilischen  FaserstoflFe. 
Dritte  Auflage,  ganzlich  umgearbeitet,  vermehrt  und  fortgefiihrt 
bis  1897.     Berlin,  1901.     8vo,  with  dyed  specimens. 


158  bibuography  of  chemistry. 

Reinganum,  M. 
Theorie  und  Ausstellung  der  Zustaudsgleichung.     Gottingen,  1899. 
8vo.     111. 

Reissert,  a. 
Geschichte  und  Systematik  der  ludigo-Synthesen.     Berlin,   1898. 
8vo. 

Remsen,  Ira. 
Anorganische  Chemie,  nach  der  zweite  Auflage  des  Originalwerkes 
bearbeitet  von  K.  Seubert.     Tubingen,  1899.     8vo.     111. 

College  Text-Book  of  Chenjistry.  With  figures,  tables,  and  dia- 
grams. A  book  intended  to  fill  a  place  between  "An  Introduc- 
tion to  the  Study  of  Chemistry"  and  "Inorganic  Chemistr>\ ' * 
New  York,  1901.     8vo.     111. 

An  Introduction  to  the  Study  of  Chemistry.  Sixth  edition,  revised 
and  enlarged.     New  York,  1901. 

Renzone,  Raffaele. 

Elementi  di  Chimica  animale.     Napoli,  1898.     8vo.     111. 

Seconda  edizione  ampliata  ed  emendata.  Napoli,  1902. 
8vo.     111. 

Report  of  the  principal  Chemist,  Government  Laboratory,  upon  the 
work  for  the  year  ended  March  31,  1902;  with  appendices. 
London,  1902.     8vo. 

Revoy,  p. 
Notions  de  chimie  gendrale.     Paris,  1902.     i2mo.     111. 

Rey,  Jean. 
Sur  la  recherche  de  la  cause  pour  laquelle  retain  et  le  plomb  aug- 
mentent  de  poids  quand  on  les  calcine.    Reimpression  de  T Edition 
de  1630  public  par  E.  Grimaux.     Paris,  1896. 

Reychler,  a. 

Les  theories  physico-chimiques.  Deuxienie  edition,  revue  et  com- 
pletee  par  des  elements  de  thermodynamique.  Paris,  1901. 
8vo.     111. 

Outlines  of  Physical  Chemistry.  Part  I.  Fundamental 
Theories  ;  The  Gaseous  State ;  Specific  Heat  of  Ele- 
ments in  the  Solid  State  ;  The  Constitution  of  the 
Molecule.  Part  II.  The  Gaseous  State  ;  The  Liquid 
State.  Translated  from  the  French  by  John  McCrae. 
London,  1899.      i6nio.     111. 


SECTION    V. — CHEMISTRY,    PURE   AND  APPLIED.  1 59 

Hhead,  K.  L.,  and  A.  Humboldt  Sexton. 

Assaying  and  Metallurgical  Analysis  for  the  use  of  students,  chemists, 
and  assayers.     London,  New  York,  and  Bombay.     1902.    8vo. 

RiASSUNTO  DI  CHIMICA    FARMACEUTICA    E  TOSSICOLOGICA,  pubblicatO 

per  cura  dell'  Associazione  farmaceutica  universitaria.     Torino, 
1901. 

RiBAN,  J. 

Traite  d'analyse  chimique  quantitative  par  electrolyse.  Paris,  1898. 
Svo.     111. 

Ricci,  E. 

Introduzione  alio  studio  dei  silicati.     Milano,  1898.     8vo. 

RiCERCHE  eseguite  nel  laboratorio  di  chimica  agraria  della  R.  Scuola 
superiored'agricoltura  di  Milano.  Analisi  eseguite  per  il  pub- 
blico  dai  i  Luglio  1896  al  31  Dicembre  1897.  Milano,  1898. 
8vo. 

Richards,  Ellen  H. 

The  Cost  of  Living  as  modified  by  Sanitary  Science.  New  York 
and  London,  1899.      i2mo. 

Food  Materials  and  their  Adulteration.  New  and  corrected  edition. 
Boston,  1898.      i2mo. 

Richards,  Ellen  H.,  and  Alpheus  G.  Woodman. 

Air,  Water,  and  Food  from  a  Sanitary  Standpoint.  New  York  and 
London,  1900.     Svo. 

Richards,  Ellen  H.,  and  Maria  S.  Elliott. 

The  Chemistry  of  Cooking  and  Cleaning.  A  manual  for  house- 
keepers. Second  edition,  revised  and  rewritten.  Boston,  1897. 
1 2mo. 

Richmond,  Henry  D. 

Dairy  Chemistry.  A  practical  handbook  for  dairy  chemists  and 
others  having  control  of  dairies.    London,  1899.    8vo.    111. 

RiCHTER,  Victor  von. 

Chemie  der  Kohletistoffverbindungen,  oder  organische  Chemie. 
Achte  Auflage  neu  bearbeitet  von  R.  Anschiitz.  Unter  Mit- 
wirkungvonG.Schroeter.    Bonn,  1898-1899.    2  vols.    8vo.    111. 

Neunte  Auflage,  neu  bearbeitet  von  R.  Anschiitz^.     Bonn, 
1 900- 1 90 1.     2  vols.     8vo.     111. 


i6o 


BIBLIOGRAPHY   OF   CHEMISTRY. 


RiCHTER,  Victor  von.     [Cont'd.] 

Organic  chemistry,  or  chemistry  of  the  carbon  compounds. 
Edited  by  R.  Anschiitz.  Authorized  translation  by 
Edgar  F.  Smith.  Third  American  from  the  Eighth  Ger- 
man edition.    Philadelphia,  1899.    2  vols.     i2mo.    111. 

Lehrbucli  der  anorganischen  Chemie.  Elfte  Auflage,  neu  bearbeitet 
von  H.  Klinger.     Bonn,  1901.     111. 

A  Text-book  of  Inorganic  Chemistry.  Translated  by  Edgar 
F.  Smith.  Fifth  American  from  tenth  German  edition. 
Philadelphia,  1900.    8vo.    111. 

RiDEAi.,  Samuel. 

Disinfection  and  Disinfectants,  together  with  an  account  of  the  chem- 
ical substances  used  as  antiseptics  and  preservatives.  Second 
edition.     London,  1898.     8vo. 

Glue  and  Glue  Testing.     London,  1900.     roy.  8vo.     111. 

Potash  Salts,  their  production  and  application  to  agriculture,  indus- 
try and  horticulture.     London,  1902.     8vo. 

Practical  Organic  Chemistry.  The  detection  and  properties  of  some 
of  the  more  important  organic  compounds.  Second  edition. 
London,  1898.     8vo. 

Water  and  its  Purification,  a  handbook  for  the  use  of  local  author- 
ities, sanitar>'  officers,  and  others  interested  in  Water  Supply. 
Second  edition,  revised  and  extended.     London,  1902.     8vo. 

RiEDER,  E. 

Atlante  di  clinica  microscopia  delle  urine.  Traduzione  da  V.  Pensuti. 
Milano,  1899.     8vo.     111. 

RiGBv,  Edward.     (Bibl.,  p.  777.) 

Observations  on  the  Chemistry  of  Sugar.     London,  1788.     8vo. 

RlJN,  J.  J.   L.  VAN. 

Die  Glycoside.  Chemische  Monographic  der  Pflanzenglycoside  nebst 
systematischer  Darstellung  der  kiinstlichen  Glycoside.  Berlin, 
1900.     8vo. 

On  the  Composition  of  Dutch  Butter.     London,  1902. 

RlJN,  WiLLEM  VAN. 

Handleiding  bij  het  qualitatief  scheikundig  onderzoek  ten  gebruike 
op  scheikundige  en  pharmaceutische  laboratoria.     Leiden,  1899. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  l6l 

RijN,  William  van.     [Cont'd.] 

Handleiding  bij  het  qualitatief  scheikundig  onderzoek  ten  gebruike 
op  hoogere  burgerscholen.     Leiden,  1899.     ^vo. 

Die   Stereochemie   des   Stickstoifes.     Zurich,    1898.     8vo.     111. 

Gekronte  Preisschrift. 
RiPPEL,  J. 

Grundziige  der  Chemie  und  Mineralogie.     Wien,  1899.     8vo.     111. 

X 

Robert,  H.  P.  J.  B. 

Etude  chimique  et  therapeutique  sur  I'acide  picrique.  Montpellier, 
1899.     8vo. 

Roberts,  P. 

The  Anthracite  Coal  Industry.  Study  of  the  economic  conditions 
and  relations  of  the  co-operative  forces  in  the  development  of 
the  Anthracite  Coal  Industry  of  Pennsylvania.  With  introduc- 
tion by  W.  G.  Sumner.     London,  1902.     8vo. 

ROBERTvS-.'VrSTKN,  WiLLIAM  CHANDLER. 

See  Austen,  William  Chandler  Roberts. 

RoBiNET  and  G.  Canu. 

Manuel  pratique  du  fabricant  d'alcools.  Distilleries  agricoles. 
Paris,  1902.     8vo. 

RocKvvooD,  Elbert  W. 

Introduction  to  Chemical  Analysis  for  Students  of  Medicine,  Phar- 
macy and  Dentistry.     Philadelphia,  1901.     8vo.     111. 

ROCQUES,  X. 

Analyse  des  alcools  et  des  eaux-de-vie.     Paris,  18 — .     8vo. 

Le  cidre.     Paris,  1899.     8vo.     111. 

Les  eaux-de-vie  et  liqueurs.     Paris,  1898.     8vo.     111. 

Rodella,  V. 

La  pratica  del  laboratorio.  Osservazioni  ed  appunti  alia  via  siste- 
matica  per  la  ricerca  delle  basi.     Torino,  1901.      i2mo. 

• 

Rodriguez,  T. 
Elementos  de  quiniica  moderna.     Tercera  edicion  revisada  y  aumen- 
tada.     Friburgo,  1901.     8vo.     111. 

ROELANTS,  M.  M.  E. 
Leerboek  der  scheikunde  voor   middelbare   scholeii  voor   meisjes. 
Amsterdam,  1898.     8vo.     III. 
11 


i62  bibuo(;raphy  of  chemistry. 

Rontgp:n,  Stokes,  and  J.  J.  Thomson. 
Rontgen  rays.     Edited  by  G.  F.  Barker.     New  York,  1899.     8vo. 

Harper's  Scientific  Memoirs. 
ROGOYSKI,  C.  VON. 

Beitrage  zur  Frage  der  Conserviriing  und  des  relativen  Werthes  des 
Stalldiingerstickstoifes.     Leipzig,  1899.     8vo.     111. 

ROHDE,  G. 

Das  Chromylclilorid  und  die  Etardsche  Reaktion.  Stuttgart,  1901. 
Svo. 

ROOZEBOOM,  H.  W.  Bakhuis. 

Die  heterogenen  Gleichgewichte  vom  Standpunkte  der  Phasenlehre. 
I.  Heft.  Die  Phasenlehre. — Systeme  aus  einer  Komponente. 
Braunschweig,  1901.     Svo.     111. 

RoscoE,  Sir  Henry  Enfield,  and  Arthur  Harden. 
Inorganic  Chemistry  for  Advanced  Students.     London,  1899.     8vo. 
111. 

RoscoE,  Sir  Henry  Enfield,  and  C.  Schorlemmkr. 

Treatise  on  Chemistry.  Vol.  11.  The  Metals.  New  edition,  com- 
pletely revised  by  Sir  H.  E.  R.,  assisted  by  H.  G.  Colman  and 
A.  Harden.     London  and  New  York,  1898.     8vo.     111. 

Roscoe's  Beknopt  leerlx)ck  der  scheikunde,  door  J.  D.  van 

der  Plaats. 

Eerste  stuk,  niet-metalen.    Achtstedruk.    Utrecht,  1895. 
Negende  druk.     Utrecht,  1900. 

Tweede  stuk,  metalen.     Zevende  geheel  omgew.  dnik. 
Utrecht,  1893.     Tiende  druk.     Utrecht,  1899. 

Derde  stuk.  Organische  chemie.  Zesdedruk.  Utrecht, 
1893. 
Roscoe-Schorlemmer*s  ausfiihrliches  Lehrbuch  der  Chemie. 
Vol.  VIII.  Die  Kohlenwasserstoffe  und  ihre  Derivate 
Oder  Organische  Chemie.  Parts  6  and  7.  Bearbeitet  in 
Gemeinschaft  niit  Edvart  Hjelt  und  Ossian  Aschan. 
Braunschweig,  1901.     Svo. 

This  voUinie  completes  the  work  begun  in  1882. 

Roth,  C. 

Ueber  Metalldestillation  und  iiber  destillirte  Metalle.  Basel,  1902. 
Svo.     111. 


sectiox  v. — chkmistry,  pure  and  appued.  163 

Rothschild,  H.  de. 

Pasteurisation  et  sterilisation  du  lait.     Paris,  1901.     i2mo.     III. 

RoussEL,  J. 

Traits  pratique  d* analyse  chimique  et  micrographique  des  vins. 
Paris,  1899.     8vo.     111. 

ROVESTI,  G. 

L'analisi  moderna  del  latte.     Abbiategrasso,  1902. 

RUDOLFFI,  J. 

Die  Brandloschung  von  wissenschaftlichen  Standpunkt  aus  be- 
trachtet ;  eine  cheraisch-physikalische  Studie.  Leipzig,  1901. 
Svo. 

RUDOLPHI,  M. 

Allgemeine  und  physikalische  Chemie.    Leipzig,  1898.      1 2mo.     III. 
Zweite  Auflage.     Leipzig,  1 901.     i2mo. 

Die  Bedeutung  der  physikalisclien  Chemie  fiir  den  Schulunterricht. 
Gottingen,  1900. 

RUDORF,  G. 

Periodic  Classification  and  Problems  of  Chemical  Evolution.  Lon- 
don, 1 90 1.     Svo. 

RtJDORFF.  F. 

Grundriss  der  Chemie.     Zwolfte  Auflage,  vollig  neu  bearbeitet  von 

R.  Lupke.     Berlin,  1902.     pp.  532.     Svo.     III. 

The  Anorganische  Chemie,  pages  14-446,  is  sold  separately. 

RtJMPLER,   A. 

Die  Nichtzuckerstoffe  der  Riiben  in  ihren  Beziehungen  zur  Zucker- 
fabrikation.     Braunschweig,  1898.     Svo. 

RuPE,  H. 
Die  Chemie  der  natiirlichen  Farbstoffe.     Braunschweig,  1900.    Svo. 

Ri'pp,  G. 

Die  Untersuchung  von  Nahrungsmitteln,  Genussmitteln  und  Ge- 
brauchsgegenstanden.  Praktisches  Handbuch  fiir  Chemiker, 
Medicinalbeamte,  Pharmaceuten,  etc.  Zweite  neubearbeitete 
und  verbesserte  Auflage.     Heidelberg,  1900.     Svo.     111. 

RUPPEL,  \V.  O. 

Die  Proteine.     Marburg,  1900.     Svo. 


164  BIBLIOGRAPHY   OF   CHEMISTRY. 

RUTTEX,  G.  M. 

Onderzoek  omtrent  de  samenstelling  der  Bismuthnitraten  en  de  even- 
wichten  in  het  stelsel  Bismuthoxyde,  Salpeterzuur  en  Water. 
Leiden,  1900.     8vo. 

Sachs,  F. 

Notes  sur  le  contr61e  chimique  des  sucreries.  Bruxelles,  1900. 
8vo.     111. 

Sachsse,  R.  ■ 

Chemie  fiir  Landwirthe.  Ein  Compendium  in  Fragen  und  Ant- 
worten.     Bautzen,  1901.     8vo. 

Sadtler,  Samuel  P. 

Handbook  of  Industrial  Organic  Chemistry  adapted  for  the  use  of 
manufacturing  chemists  and  all  interested  in  the  utilization  of 
organic  materials  in  the  industrial  arts.  Third  edition.  Phil- 
adelphia, 1900.     8vo.     111. 

Sadtler,  Samuel  P.,  and  Virgil  Coblentz. 

A  Textbook  of  Chemistry,  intended  for  the  use  of  pharmaceutical 
and  medical  students.  Being  the  third  revised  and  enlarged 
edition  of  Sadtler  and  Trimble's  Chemistr>'.  2  vols.  Philadel- 
phia,  1900. 

Salazar  y  Quintana. 

Tratado  de  analysis  quimica.  Vol.  i.  Madrid,  1897.  4to.  111. 
Vol.  II.   Madrid,  1899.     4to. 

Salkowski,  E. 

Practicum  der  physiologischen  und  pathologischen  Cheuiie,  nebst 
einer  Anleitung  zur  anorganischen  Analyse  ftir  Mediciner. 
Zweite  vermehrte  Auflage.     Berlin,  1^00.     8vo.     111. 

Sammlung  chemischer   und  chemisch-technischer  VortrXge. 
Herausgegebenvon  P'elix  B.  Ahrens.   Stuttgart,  1898-1902.    8vo. 

Band  11 :  Heft  lo-ii.      Aisinman,  S.     Die  einheitlichen  Priifnngs- 
methoden  in  der  Mineralolindustrie. 
Heft  12.     Jui>TNER,   Hanns  von.     Die  Bestimmung  des  Heiz- 
wertes  von  Brennmaterialen. 

Band  iii :  Heft  1-3.     Goose,   Friedrich.     Die  Beziehungen  der 
Benzolderivate  zu  den  Verbindungen  der  Fettreihe. 
Heft  4.     Donath,   Ed.,   und  K.    Pollak.     Neuerungen  in  der 
Chemie  des  Kohlenstoffes  und  seiner  anorganischen  Verbind- 
ungen. 


section  v. — chemistry,  pure  and  appued.  165 

Sammlung  chemischer  und  chemisch-technischer  Vortrage. 

[Cont'd.] 
Heft  5.     Roth,  Walter.     Justus  von  Liebig  ;  ein  Gedenkblatt 

zu  seinem  25  jahrigen  Todestag  (18.  April,  1898). 
Heft  6.     Jknsch,  Edmund.     Das   Cadmium,  sein  Vorkommen, 

seine  Darstelluug  und  Verwendung. 
Heft  7-8.    Herz,  W.    Ueber  die  wichtigsten  Beziehunge  zwischen 

der  cheniischen  Zusammensetzung  von  Verbindungen  und  ihrem 

physikalischen  Verhalten. 
Heft  9-10.     Ephraim,  Julius.     Ueber  den  Neuheitsbegriif  bei 

chemischen  Erfindungen. 
Heft  11-12.    BodlXnder,  G.     Ueber  langsame  Verbrennung. 

Band  iv  :  Heft  1-3.     Dennstedt,  M.     Die  Entwickelung  der  or- 

ganischen  Elementaranalyse. 
Heft  4.     Schmidt  (J.)     Ueber  die  Pyrazolgruppe. 
Heft  5.     MiLDE,  E.     Ueber  Aluminium  und  seine  Verwendung. 
Heft  6.     Ahrens,  F.  B.     Das  Acetylen  in  der  Technik. 
Heft  7-8.     Traube,  J.     Ueber  den  Raum  der  Atome. 
Heft  9.     ScHOLTz,  Max.     Der  Einfluss  der  Raumerfiillung  der 

Atomgruppen  auf  den  Verlauf  chemischer  Reaktionen. 
Heft.   10.     Herz,  W.      Uebei*  die  Molekulargrosse  der  Korper 

im  festen  und  fliissigen  Aggregatzustande. 
Heft  1 1-12.     Schmidt,  J.     Ueber  die  Halog6nalkylate  un  quater- 

naren  Ammoniumbasen. 

Band  v:    Heft  i.     Van't  Hoff,  J.    H.     Ueber  die   Theorie   der 

Losungen. 
Heft  2.     Ladenburg,   A.     Die  Entwicklung  der  Chemie  in  den 

letzten  zwanzig  Jahren. 
Heft  3-5.     Krohnke,  O.     Die  Reinigung  des  Wassers  fiir  hatis- 

liche  und  gewerbliche  Zwecke. 
Heft.  6.     Aisinm  AN,  S.     Die  destructive  Destination  in  der  Erdol-  . 

Industrie. 
Heft  7-10.     Harpf,  a.     Fliissiges  Schwefeldioxyd. 
Heft  1 1-12.     Roller,  T.     Die  Conservirung  der  Nahrungsmittel 

und  die  Conservirung  in  der  Gahrungslechnik. 

Band  vi.  Heft  i.     Keppeler,  G.     Chemisches  auf  der  Weltausstel- 
lung  zu  Paris  in  Jahre  1900. 
Heft  2-4.     DoNATH,  E.,  und  B.  M.  Mangoschks.     Das  Wollfett, 
seine    Gewinnung,    Zusammensetzung,    Untersuchung   Eigen- 
schaften  und  Werwerthung. 


l66  bibliography  of  chemistry. 

Sammlung  chemischer  und  chemisch-technischer  VortrXge. 
[Cont'd.] 
Heft  5~6.     LoTTERMOSER,  A.     Ueber  anorganische  Colloide. 
Heft  7-8.     RoHDK,  G.     Das  Chromylchlorid  und  die  Etardsche 

Reaktion. 
Heft  9-1 1 .     KOPPEL,  J.  VON.     Die  Chemie  des  Thoriums. 
Heft  12.     Bruni,  G.     Ueber  feste  Losungen. 

Band  vii :  Heft  i.     GiESEi.,  F.     Ueber  radioactive  Substanzen  und 

ihre  Strahlen. 
Heft  2-4.     Grauer,   K.     Die  Preisbewegiing  von  Chemikalien 

seit  dem  Jahre  1861. 
Heft  5.    SiEGRiST,  J.     Chemische  Affinitat  und  Energieprincip. 
Heft  6.     NiETZKi,  R.     Entwickelungsgescbichte  der  kiinstlichen 

organ ischen  FarbstoflFe. 
Heft  7-8.     Hinrichsen,  F.  W.     Ueber  den  gegenwartigen  Stand 

der  Valenzlehre. 
Heft  9-10.     Schmidt,  J.     Ueber  den  Einfluss  der  Kernsubstitu- 

tion  auf  die  Reaktionsfahigkeit  aromatischer  Verbindungen. 
Heft  II.     Mennicke,  H.     Zur  Verwerthung  speciel  der  Wieder- 

gewinnung  des  Zinns  von  Weissblechabfallen. 
Heft  12.     Ahrens,  F.  B.     Das  Garungsproblem.     1902. 

Band  VIII :  Heft  i.     Hantzsch,  A.    Die  Diazoverbindungen.     1902. 

Sammlung  der  Bestimmungen  (jber  die  PRtJFUNG  der  Nahrungs- 
MiTTELCHEMiKER  fiir  das  Deutsche  Reich  und  die  einzelnen 
Bundesstaaten.     Berlin,   1898.     i2mo. 

Saxford,  p.  Gerald. 

Explosifs  nitres.  Trait^  pratique  conceniaut  les  propri^tfe,  la  fabri- 
cation et  r  analyse  des  substances  organiques  explosibles  nitr^s^ 
y  compris  les  f ulminantes,  les  poudres  sans  fum^e  et  le  celluloid. 
Traduit,  revu  et  augment^  par  J.  Daniel.     Paris,  1898.    8vo. 

Sangle-Ferriicre  et  L.  Cuniasse. 

Nouvelle  mdthode  d' analyse  des  absinthes.  Travail  fait  au  labora- 
toire  municipal  de  la  Ville  de  Paris  et  pr^sent^  ^  TAcad^mie  de 
medecine  en  Juillet  1902  par  Riche.     Paris,  1902.     i6mo.      111. 

Sansone,  Antonin. 

Les  Progr^s  recents  dans  la  teinture  et  T  impression  des  tissus  et 
d'autres  fibres.     Paris,  1899.     8vo.     III. 
With  specimens  of  dyed  fabrics. 


section  v. — chemistry,  pike  and  applied.  1 67 

Santini,  Saverio. 

Lezioni  di  chimica  inorganica,  organica  ed  analitica,  ad  uso  dei 
giovani  degli  istituti  tecnici.  Terza  edizione  riveduta  e  corretta. 
Torino,  1902.     8vo.     111. 

S  a  porta,  a.  de. 

Physique  et  chiniie  viticoles.  Avec  une  preface  de  P.  P.  Deherain. 
Paris,  1899.     8vo.     111. 

Sartori,  G. 

Chimica  e  tecnologia  del  caseificio.  Seconda  edizione.  Torino,  1902. 
111. 

Saurel,  P. 

Sur  r^quilibres  des  systemes  chiniiques.     Tours,  1900.     Svo. 

Savini,  S. 

Lezioni  di  chimica  inor^anica,  organica  ed  analitica.  Terza  edizione, 
riveduta  e  corretta.     Torino,  190 1.     Svo.     111. 

Savoire,  C. 

fitude  sur  les  alcaloides  d'origine  microbienne.     Paris,  1898.     8vo. 

SCAVIA,  M. 

La  costituzione  moleculare  della  cinconina  e  chinina.  Torino, 
1898.     8vo. 

SCHAFER. 

LehrbucK  der  Milchwirthschaft.  Sechste  Auflage  von  H.  Sieglin. 
Stuttgart,  1898.     8vo.     111. 

ScHEELE,  Charles  William. 

Chemical  Essays.  Translated  from  the  Transactions  of  the  Academy 
of  Sciences  at  Stockholm.  With  additions.  First  published  in 
English  by  J.  Murray,  32  Fleet  St.,  London,  in  1786.  With  a 
Sketch  of  the  Life  of  Karl  Wilhelm  Scheele.  by  John  Geddes 
M'Intosh.     London,  1901.     8vo. 

Scherf,  C.  F. 

Kleinfarberei  und  ihre  Nebenindustrien.  Vierte  Auflage  von  M. 
Haller.     Leipzig,  1899.     8vo.     111. 

SCHERPENZEEL,  L.   VAN. 

De  werking  van  reeel  saltpelerzuur  op  de  drie  tolylzuren  en  eenige 
hunner  derivaten.     Amsterdam,  1900.     8vo. 


l68  BIBLIOGRAPHY   OF   CHEMISTRY. 

SCHIFFERER,  A. 

Prajctische  Betriebscontrolle  eines  Malzerei-  und  Bierbraureibetriebes. 
Miinchen,  1901.    8vo.    III. 

ScHiMPF,  Henry  W. 

A  Text-Book  of  Volumetric  Analysis,  with  special  reference  to  the 
volumetric  processes  of  the  Pharmacopoeia  of  the  United  States. 
Third  edition.     New  York  and  London,  1898.     i2mo.     111. 

SCHLEH,  E. 

Das  Wasser  und  der  Kesselstein.  Mit  einen  Anhang  iiber  Kessel- 
explosionen  und  Corrosionen.  Zweite  verbesserte  und  ver- 
mehrte  Auflage.    Aachen,  1897.    4^o-    ^^^^ 

SCHI.EICHER,  H. 
L'acide  carbonique  liquide,  son  ddvelopperaent  et  ses  applications 
dans  nos  diverses  industries.     Paris,  1901.    8vo. 

Schlossmann,  A. 

Ueber  einige  bedeutungsvolle  Unterschiede  zwischen  Kuh-  und 
Frauenmilch  in  chemischer  und  physiologischer  Beziebung. 
Leipzig,  1898.     8vo. 

SCHMATOLLA,  E. 

Die  Gaserzeuger  und  Gasfeuerungen.     Hannover,  1901.     Svo.     III. 

SCHMERBER,  H. 

Recherches  sur  I'emploi  des  explosifs  en  presence  du  grisoii  dans 
les  principaux  pays  miniers  de  1' Europe.  Avec  preface  par 
E.  Sarrau.     Paris,  1900.     8vo. 

Schmidt,  E. 

Anleitung  zur  qualitativen  Analyse.     Fiinfte  Auflage.     Halle,  1902. 

Ausfiihrliches  Lehrbuch  der  pharmaceutischen  Chemie.  Vierte  ver- 
mehrte  Auflage.    Braunschweig,  1898-190 1.    2  vols.     Svo.     111. 

Schmidt,  Julius. 

Chemisches  Praktikum.  i.  Theil :  Ausgewahlte  Kapitel  aus  der 
anorganischen  Chemie.     Breslau,  1901.     8vo. 

Ueber  den  Einfluss  der  Kernsubstitution  auf  die  Reactionsfahigkeit 
aromatischer  Verbindungen.     Stuttgart,  1902.     Svo. 

Ueber  die  Erforschung  der  Constitution^  und  die  VersucKe  zur  Syn- 
these  wichtiger  Pflanzenalkaloide.     Stuttgart,  1900.    Svo. 

Ueber  die  praktische  Bedeutung  chemischer  Arbeit.    Stuttgart,  1900. 

Svo. 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  169 

ScHNABEL,  Carl. 

A  Text-book  of  Metallurgy.     Translated  from  the  German  by  Henry 

Louis.     New  York,  1899.     2  vols.     8vo.     111. 

Traite  theorique  et  pratique  de  m^tallurgie.  Zinc,  cadmium,  mer- 
cure,  bismuth,  etc.  Traduit  de  I'allemand  par  L.  Gautier. 
Paris,  1898.    8vo.     111.  - 

SCHNEIDEMUIIL,  G. 

Die  animalischen  Nahrungsmittel  ;  ein  Handbuch  zu  ihrer  Unter- 
suchung  und  Beurtheilung  fiir  Thierarzte,  Aerzte,  Sanitats- 
beamte  und  Nahrungsmittel-Untersuchungsamter.  Wien,  1900- 
1902.    5  parts.     8vo.    111. 

Schneider,  M. 

Leitfaden  der  organischen  Chemie. 

Theil  I :  Das  Methan  und  seine  Derivate.     Ziirich,  1898. 

8vo. 
Theil  II :  Die  Ringverbindungen.     Zurich,  1900.    8vo. 

ScHOLTz,  Max. 

Der  Einfluss  der  Raumerfiillung  der  Atomgruppen  auf  den  Verlauf 
chemischer  Reaktionen.     Stuttgart,  1899.    8vo.    111. 

Sanimlung  chemischer  und  cheniisch-technischer  Vortriige. 
SCHOLTZE,   J. 

Ueber  Acetylenbeleuchtungsanlagen.     Leipzig,  1901.    8vo.     111. 

ScHOOP,  M.  U. 

Die  industrielle  Elektrolyse  des  Wassers  und  die  Verwendungs- 
gebiete  von  Wasserstoff  und  Sauerstoff.  Stuttgart,  1901.  8vo. 
111. 

SCHOOP,  p. 

P^lectrische  Bleicherei.     Stuttgart,  1900.     8vo.     111. 

SCHOORL,  N. 

Overzichten  en  Tabellen  ten  gebruike  bij  de  chemische  Analyse. 
Amsterdam,  1900. 

SCHREIBER,  R. 

Grundziige  der  Chemie  niit  besonderer  Rucksicht  auf  Kiiche  und 
Haus  methodisch  bearbeitet.     Cassel,  1898.     8vo. 


lyo  BIBUOGR.\PHY   OK   CHEMISTRY. 

SCHROEDER,  J.  VON. 

Gerberei-Chemie.  Sammlung  von  Aufsatzen,  veroffentlicht  in  dcr 
Deutschen  Gerberei-Zeitung  1886-1895.  Berlin,  1898.  8vo. 
Portrait. 

SCHI'LTZ,  F.  N. 

Practicum  der  physiologischen  Chemie.  Ein  kurzes  Repetitorium. 
Jena,  1900.     8vo.     111. 

SCHULTZ,  G. 

Die  Chemie  des  Steinkohlentheers  mit  besonderer  Beriicksichtigung 
der  kiinstlichen  organischen  Farbstoff e .  Dritte  Auflage.  Braun- 
schweig, 1 900- 1 90 1.     2  vols. 

SCHUTZENBERGER.   PAUL. 

Lemons  de  chimie  g^n^rale  profess^es  au  College  de  France.     Paris, 

1898.  8vo.     111. 

SCHUYTEN,  M.   C. 

Beginselen  der  scheikunde.     Antwerpen,  1899.     8vo. 

SCHWANERT,  HUGO. 

Hilfsbuch  zur  Ausfiihrung  chemischer  Arbeiten.  Braunschweig, 
1902.     8vo.     111. 

Schwartz,  von. 

Handbuch  zur  Erkennung,  Beurtheilung  und  Verhiitung  der  Feuer- 
und  Explosionsgefahr  chemisch-technischer  Stoffe  und  Betriebs- 
anlagen.     Konstanz,  1901.     8vo. 

SCHWARZ,   A. 

Brautechnische  Reiseskizzen.     Siebente  Reihe.     Mahrisch-Ostrau, 

1899.  8vo.     111. 

Science  Chemistry  Papers,  being  the  questions  set  at  the  interme- 
diate science  and  preliminary  scientific  examination  of  the  Uni- 
versity of  London  from  1890  to  1898.     London,  1898.     8vo. 

Science  Chemistry  Papers.  Questions  set  at  the  intermediate 
Science  Examinations  of  London  University  from  1869  to  1900. 
London,  1901.     8vo. 

Sebastian,  Victor. 
Guide  pratique  du  fabricant  d'alcools  et  du  distillateur-liquoriste. 
Paris,  1899.     8vo.     III. 


section  v. — chemistry,  pure  and  appued.  171 

Skdna,  L. 

Das  Wachs  und  seine  technische  Verwendung.  Darstellung  der 
natiirlichen  aninialischen  und  vegetabilischen  Wachsarten,  des 
Mineral wachses  (Ceresin),  ihrer  Gewinnung,  Reinigung,  Ver- 
falschung  und  Anwendung.  Zweite  Aufiage.  Wien,  1902. 
8vo.     111. 

Sekl»  E. 

Gewinnung  und  Darstellung  der  wichtigsten  Nahrungs-  and  Genuss- 
mittel.  Lehr-  und  Nachschlagebuch  fiir  Chemiker,  Apotheker, 
Aerzte  und  Juristen.     Stuttgart,  1902.     8vo. 

Seldis,  R. 

Anleitung  zur  qualitativen  chemischen  Analyse  nebst  Voriibungen. 
Heidelberg,  1902.     8vo. 

Wandtafeln  der  qualitativen  chemischen  Analyse.  Heidelberg, 
1903.     Two  tables.     Folio. 

Tafeli.  Priifung  auf  Basen  ;  Tafelii.   Priifung  auf  Sauren. 

Self-Examination   for   Medical  Students.     Third  edition,  en- 
larged.    Philadelphia,  1901. 

Sellers,  J.  F. 

An  Elementary  Treatise  on  Qualitative  Chemical  Analysis.  Boston, 
1900. 

Serres,  L. 

Cours  de  chimie  k  Tusage  des  candidatsaux  ^colesd'arts  et  metiers. 
Paris,  1901.     i6mo.     111. 

Sestini,  F.,  e  a.  Funaro. 

Corso  di  chimica  ad  uso  delle  scuole  secondarie.  Quinta  edizione. 
Livorno,  1898!     8vo.     111. 

Sestini,  F.,  D.  Martelli,  G.  Mariani,  G.  Spampani,  e  Q.  Sestini. 
Metodi  e  norme  per  le  analisi  chimiche  delle  materie  di  uso  agrario. 
2.'  edizione  riveduta  e  ampliata  per  cura  di  Domenico  Martelli. 
Milano,  1901.     8vo. 

Sestini,  Q. 

Elementi  di  analisi  chimica  qualitativa.     Livorno,  1899.     ^vo.     111. 

Seubert,  K. 

Atomgewichte  der  Elemente.  Nach  den  Beschliissen  der  Atomge- 
wichts-Commission  der  Deutschen  Chemischen  Gesellschaft 
herausgegeben.     Leipzig,  1898, 


172  BIBLIOGRAPHY    OF   CHEMISTRY. 

Skubkrt,  K.     [Cont'd.] 

Atomgewichte  der  Elemente.     Nach  den  Beschliissen  der  Atomge 
wichts-Commission   der   Deutschen    Chemischen    Gesellschaft. 
Leipzig,  1902.     Two  leaves.     Folio. 

Skxton,  a.  H. 

Chemistry  of  the  Materials  of  Engineering.  A  handbook  for  engi- 
neering students.  With  tables,  diagrams,  and  illustrations. 
London,  1900.      12  mo.     111. 

Elementary  Inorganic  Chemistr>',  theoretical  and  practical.  With  a 
course  of  chemical  analysis  and  a  series  of  examples  in  chemical 
arithmetic'     Sixth  edition,  revised.     London,  1899.      i2mo. 

Seyffart,  J. 

Kesselhaus-  und  Kalkofenkontrolle.  Genaue  Anweisung  zur  Hand- 
habung  der  Hempelschen  Apparate  bei  Untersuchung  der  Rauch- 
gase  und  der  Kalkofengase,  sowie  zur  Ausfiihrung  calorime- 
trischer  Heizwerthbestimmungen,  nebst  einigen  Kapiteln  iiber 
Verbrennungswarme,  theoretischen  und  praktischen  HeizefiFekt. 
Mit  Vorwort  von  W.  Hempel.     Magdeburg,  1898.     8vo.     III. 

Shaw,  Simeon. 

The  Chemistry  of  the  Several  Natural  and  Artificial  Heterogeneous 
Compounds  Used  in  Manufacturing  Porcelain,  Glass,  and  Pot- 
tery.    Originally  published  in  1837.     London,  1900.     8vo.     111. 

Shenstone,  W.  a. 

The  Elements  of  Inorganic  Chemistry,  for  use  in  schools  and  col- 
leges.    London,  1900.     8vo. 

Laboratory  Companion  for  use  with  Shenstone* s  Inorganic  Chemis- 
try.     London,  1901.     8vo. 

The  Methods  of  Glass  Blowing  and  of  working  silica  in  the  oxy-gas 
flame.  For  the  use  of  chemical  and  physical  students.  Fourth 
edition,  reissued  with  new  chapter.     London,  1902.      i6mo. 

Shuttleworth,  a.  K. 

Eine  neue  Methodeder  Aschenbestimmung.     Gottingen,  1899.     Svo. 

SlATS,  A. 

Anleitung  zu  einfachen  Untersuchungen  landwirthschaftlich  wichti- 
ger  StoflFe,  Vierte  vennehrte  und  verbesserte  Auflage.  Hildes- 
heim,  1902.     Svo. 


SECTION   V. — CHEMISTRY,    PURE  AND  APPLIED.  1 73 

SiDERSKY,  D. 

Aide-m6moire  de  sucrerie.     Paris,  1898.     i2mo. 

Analyse  des  engrais.  Recueil  international  des  m^thodes  officielles 
en  usage  dans  les  principaux  pays  de  T Europe  et  de  TAnie- 
rique.     Paris,  1901.     8vo.     111. 

Polarisation  et  saccharim^trie.     Paris,  1895.     8vo.     111. 

Traite  d'analyse  des  matiferes  sucr^es.     Paris,  1890.     i2nio. 

SlEBERT,  G. 

Lehrbuch  der  Cheniie  und  Mineralogie  fiir  hohere  Lehranstalten. 
Braunschweig,  1901.     8vo. 

SlEGRIST,  J. 

Cheniischp  Affinitat  und  Energieprincip.     Stuttgart,  1902.     8vo. 

SlEMON,  P. 

Der  physikalisch-chemische  Unterricht  in  der  hoheren  Madchen- 
schule.     Berlin,  1888.     4to. 

SiLBERMANN,  H. 

Fortschritte  auf  dem  Gebiete  der  chemischen  Technologie  der  Ge- 
spinstfasem  1885-1900.     Dresden,  1902.     2  vols.     8vo.     111. 

SiMMANCE,  John  F. 

Caloriinetry  of  Producer  and  Illuminating  Gases.  With  special  ref- 
erence to  future  legislation.     London,  1902. 

SiMMERSBACii,  O. ,  and  W.  Carrick  Anderson. 

The  Chemistry  of  Coke  ;  being  the  Grundlagen  der  Koks-Chemie 
of  O.  Simmersbach.  Containing  numerous  tables  and  index. 
Translated  and  enlarged  by  W.  Carrick  Anderson.  Glasgow, 
1899.     i6mo.     111. 

Simon,  W. 

Manual  of  Chemistry.  A  guide  to  lectures  and  laboratory  work  for 
beginners  in  chemistry.  A  textbook  specially  adapted  for 
students  of  medicine,  pharmacy  and  dentistry.  Sixth  edition. 
Philadelphia,  1898.     8vo.     111. 

Skerry,  G.  E. 

Practical  Papers  in  Chemistry  (inorganic  and  organic)  and  Elemen- 
tary Physics.     London,  1899.     8vo. 


174  bibuography  of  chemistry. 

Sloane,  T.  O' Conor. 

Liquid  Air  and  the  liquefaction  of  gases.     Theory,  history,  biog- 
raphy, practical  applications,  manufacture.     New  York,  1899. 

i2mo.     111. 

Contains  portraits  of  Faraday,  Cailletet,  Pictet,  Dewar  and  Triplcr. 

Smets,  G. 

L* azote  en  agriculture.     Maaseyck,  1899.     8vo. 

Smith,  A. 

Laboratory  Outline  of  General  Chemistry.    Chicago,  1899.    ^vo.    111. 

Smith,  Alexander,  and  Edwin  H.  Hall. 

The  Teaching  of  Chemistry  and  Physics  in  the  Secondary  School. 
London  and  New  York,  1902.     8vo.     111. 

Smith,  Edgar  F. 

Electro-chemical  Analysis.     Third  edition,  revised  and   enlarged. 
Philadelphia,  1902.     8vo.     111. 

Analyse  ^lectro-chimique,  traduit  sur  la  deuxi&me  Edition 
am^ricaine  par  J.  Rosset.     Paris,  1900.     i2mo.     III. 

Smith,  Edgar  F.,  and  Harry  F.  Keller. 

Experiments  arranged  for  students  in  General  Chemistr>'.      Fourth 
edition,  enlarged.     Philadelphia,  1900.     8vo.     111. 

Smith,  J.  C. 

Manufacture  of  Paint.     London,  1901.     8vo.     111. 

Smits,  a. 

Korte  handleiding  bij  de  beoefening  van  de  quantitatieve  chemische 
analyse.     Utrecht,.  1897.     ^vo. 

Snijders,  a.  J.  C. 

De  scheikunde  in  het  dagelijksch  leven.     ,  1898. 

Snyder,  Harry. 

The  Cheniistr>'  of  Soils  and  Fertilizers.     Easton,  Pa.,  1899.     i6rao. 
111. 

Snyder,  Harry,  Almah  J.  Frisby,  and  A.  P.  Bryant. 

Losses  in  Boiling  Vegetables,  and  the  Composition  and  Digestibility 
of  Potatoes  and  Eggs.  Bulletin  No.  43.  U.  S.  Department  of 
Agriculture,  OflSce  of  Experiment  Stations.  Washington, 
I).  C,  1897.     8vo. 


SFXTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  1 75 

Snyder,  Harry,  and  L.  A.  Voorhees. 

Studies  on  Bread  and  Bread  Making.  Bulletin  No.  67.  U.  S.  De- 
partment of  Agriculture,  Office  of  Experiment  Stations.  Wash- 
ington, D.  C,  1899.     8vo. 

Soave,  M. 

Chimica  vegetale  e  agraria  ad  uso  degli  student!  e  degli  agricoltori. 
Torino.     i6nio. 

SoRENSEN.  S.  p.  L. 

Studier  over  Koboltdioxalater  Kj0benhavn,  1899.     8vo. 

Sorel,  Ernest. 

La  distillation.     Paris,  1895.     8vo.     111. 

Distillation  et  rectification  industrielles.     Paris,  1899.     8vo.     III. 

La  grande  industrie  chimique  min^rale.     Paris,  1902.    8vo.     111. 

La  rectification  de  Talcool.     Paris,  189-.     8vo.     111. 

Soxhlet,  J.  H. 

Die  Kunst  des  Farbens  und  Beizens  von  Marmor,  kiinstlichen 
Steinen,  von  Knochen,  Horn  und  das  Farben  und  Imitiren  von 
Holzsorten.     Wien,  1899.     8vo. 

Specketer,  H. 

Ueber  eine  quantitative  elektrolytische  Trennungsmethode  der 
Halogene  Chlor,  Broni,  lod.     Gottingen,  1898.     8vo.     111. 

Spencer,  Guilford  L. 

Handbook  for  Chemists  of  Beet  Sugar  Houses  and  Seed  Culture 
Farms.     By  Guilford  L.  Spencer.     New  York,  1897.     i2mo. 

Handbook  for  Sugar  Manufacturers  and  their  Chemists.  Third 
edition.     New  York,  1900. 

Spennrath,  J. 
Die  Chemie  in  Industrie,  Handwerk  uiidGewerbe.     Dritte  Auflage. 
Aachen,  1899.     8vo. 

Sperber,  Joachim. 

Leitfaden  fiir  den  Unterricht  in  der  anorganischen  Chemie.  Zurich, 
1899.     8vo. 

Leitfaden  fiir  den  Unterricht  in  der  anorganischen  Chemie.  11.  Theil. 
Ziirich,  1901.     Svo. 


176  bibuography  of  chemistry. 

Spica,  Pietro 

Tavole  di  chimica  analitica  qualitativa.  Terza  edizione  accresciuta. 
Torino,  1898.     8vo. 

Springer,  N.  E. 

Der  Alkaloidnachweis.  Kritisch-experimentelle  Beitrage  zur  ana- 
lytischen  und  toxikologischen  Cbemie  der  Alkaloide.  Breslau, 
1902. 

Springuel,  a. 

Dosage  de  I'alcool  dans  un  vin.  Tableau  comparatif  des  degris 
Cartier  et  cent^simaux.  Correspondance  entre  density  et  degies 
Gaj'-Lussac.  Correspondance  entre  density  et  p&se-esprit  de 
Baume.  Table  des  richesses  alcooliques.  Indications  de  Tal- 
coolomfetre  Gay-Lussac.  Tableau  comparatif  des  degrfe  de 
thermometre  Reaumur  et  Fahrenheit.     Huy,  1900.     8vo. 

Dosage  d'un  echantillon  de  malt.  Table  de  la  correspondance  entre 
le  degr6  densim^trique,  le  degr^  Baura6, 1'extrait  par  hectolitre 
et  un  centieme.  Dosage  de  Textrait  primitif  d'une  bifere. 
Tableau  comparatif  des  degr^s  de  themiom&tre  Reaumur  et 
Fahrenheit.     Huy,  1900.     8vo. 

Squinabol,  S  ,  e  G.  Cresci. 

Nozioni  di  chimica  e  descrizioni  dei  minerali  piu  important!.  Se- 
conda  edizione.     Livorno,  1899.     8vo. 

Stadt,  Justus  van  de. 

Beknopt  leerboek  der  koolstofchemie.     Zwolle,  1899.     8vo. 

Stadeler,  Kolbe. 

Leitf aden  fiir  die  qualitative  chemische  Analyse.  Neu  bearbeitet  von 
H.  Abeljanz.     Elfte  Ausgabe.     Ziirich,  1899.     8vo. 

Zwolfte  vermehrte  Auflage.     Zurich,  1901.     8vo. 

Staedtler,  H. 

Hygiene  der  Nahrnngsmittel  und  der  Verdauung.  Belehrung  iiber 
den  Einfluss  der  Nahrungs-,  Geiiuss-  und  Heilmittel  auf  die 
Verdauungsorgane  nebst  einer  Tabelle  iiberi  Nahrnngsmittel - 
werthe.     Leipzig.  1901.     8vo. 

Stammkr,  Carl. 

Agenda  des  fabricants  du  sucre  et  des  distillateurs.     Paris,  1896. 

Traits  complet  de  la  fabrication  du  sucre.  Deuxi^me  Edition. 
Supplement  1-2.     Paris,  1873-75. 


section  v. — chemistry,  pure  and  appued.  i77 

Steenberg. 

Organisk  Kemi.  Forelaesninger  for  Bygningsingeni0rer.  Kj0ben- 
havn,  1896.     4to. 

Steiger,  E. 

Einfiihrung  in  das  chemische  Praktikum.     Wien,  1898.     8vo.    111. 

Stenglein,  M. 

HandbuchderPresshefen-Fabrikation.    Braunschweig,  1901.  3  vols. 

Stevenson,  F.  W. 

Modern  Appliances  in  Gas  Manufacture.    London,  1901.    roy.  8vo. 

Stewart,  F.  L. 

Shall  we  Grow  the  Sugar  that  we  Consume  ?    Swathmore,  Pa.,  1898. 

Sorghum  and  Its  Products.  An  account  of  recent  investigations  con- 
cerning the  value  of  Sorghum  in  Sugar  Production,  with  a  de- 
scription of  the  method  of  making  Sugar  and  Refined  Syrup 
from  the  Plant.     Philadelphia,  1867.     i2mo, 

Stikt,  a. 

Leitfaden  fiir  Zuckerfabriks-Chemiker.     Wien,  1900.     8vo.     111. 

Stillman,  Thomas  B. 

Engineering  Chemistry.  A  Manual  of  quantitative  chemical  analy- 
sis for  the  use  of  students,  chemists,  and  engineers.  Second 
edition.     Easton,  Pa.,  1900.     8vo.     111. 

Stirling,  G. 

Synopsis  of  B.  P.  Chemical  Reactions,  with  Equations.  Liverpool, 
1900.     8vo. 

Stockmeier,  H. 

Handbuch  der  Galvanostegie  und  Galvanoplastik.  Halle,  1899. 
8vo.     111. 

Stoeckenius,  O.,  und  O.  Kruger. 

Einfiihrung  in  die  Chemie.     Charlottenburg,  1898.     8vo. 

Stock  HA  RDT,  A. 

Schule  der  Chemie,  oder  erster  Unterricht  in  der  Chemie,  versinnlicht 
durch  einfache  Experimente.  Zwanzigste  Auflage,  bearbeitet 
von  Lassar-Cohn.     Braunschweig,  1900.     8vo.     111. 

12 


178  bibliography  of  chkmistry. 

Stoffler,  E. 

Kalksandsteine  ;  Bausteine  aiis  quarzigem  Saud  und  Kalk.  Die 
cheniisch-technischen  Herstellungsverfahren,  unter  besonderer 
Beriicksichtigung  der  Anlage  und  des  Betriebs  von  Kalksand- 
ziegeleien.     Zurich,  1900.     8vo.     III. 

Pierre  silico-calcaires.  Pierres  artificielles  fornixes  de  sable  silicieux 
et  de  chaux.  Principes  techniques  et  chimiques  des  divers 
precedes  de  fabrication.     Paris,  1900.     Svo.     111. 

Stohmann,  F. 

Die  Milch-  und  Molkereiprodukte.  Ein  Handbuch  fiir  Milchtech- 
niker  und  Nahrungsmittelcheniiker.    Braunschweig,  1898.   8vo. 

111. 

Stohmann,  Rumpler. 

Manuale  della  fabbricazione  dello  zucchero.  Traduzione  Italiana 
con  note  ed  appendici  da  Neppi.     Torino,  1902.     8vo.     111. 

Stone,  Winthrop  E. 

Dietary  Studies  at  Purdue  University,  Lafayette,  Ind..  in  1895. 
With  comments  by  W.  O.  Atwater  and  Chas.  D.  Woods. 
Bulletin  No.  32.  U.  S.  Department  of  Agriculture,  Office  of 
Experiment  Stations.     Washington,  D.  C.     1896.     Svo. 

Stoppani,  a. 

Acqua  ed  aria,  ossia  la  purezza  del  mare  e  dell* atmosf era  fin  dai 
primordi  del  mondo  animato  ;  conferenze.  Terza  edizione  a  cura 
di  A.  Malladra.     Milano,  1898.     8vo.     Plates. 

vStrindberg,  a. 

Typer  och  prototyper  inom  mineralkemien.  Festskrift  till  firande 
af  Berzelii  femtiars-minne.     Stockholm,  1898.     8vo. 

Stroppa,  C. 

Tecnologia  chiniica  del  legno.     Bologna,  1900.     Svo. 

Struniz.  F. 

Beitrage  zur  Enstehungsgeschichte  der  stochiometrischen  Forschung- 
Eine  Kritik  der  inductiven  Naturwissenschaft.  Berlin,  1901. 
Svo. 

Studi  k  ricerchk  istituite  nel  Laboratorio  di  chiniica  agraria  della 
R.  Universita  di  Pisa.     Pisa,  1899.     Svo. 

Part  XIV. 


SECTION   V. — CHEMISTRY,    PURE   AND  APPLIED.  1 79 

Sl'TVERN,  C 

Die  kiiustliche  Seide.  Ihre  Herstellung,  Eigenschaften  und  Ver- 
wendung.     Berlin,  1900.     8vo.     111.,  with  samples. 

Sulla  composizione  e  sulle  sofisticazioni  delle  sostanze  alimentari. 
Conferenze  tenute  neir  Istituto  d'Igiene  della  University  di 
Roma.     Roma,  1898.     8vo. 

Sumuleanu,  C. 

Synthese  des  Isomethylmorphols ;  ein  Beitrag  znr  Constitutions- 
frage  des  Morphins  und  Codeins.  Ueber  die  Ortho-Nitroderi- 
vate  des  Vanillins.     Berlin,  1901. 

SUNDVIK,  E.  E.  , 

Handbok  i  den  allmanna  Titreranalysen.  Skildt  afven  med  afseende 
fastadt  pa  den  titrermetriska  bestamningen  af  praparater  i  finska 
Farmakop^n.     2.  upplaga.     Helsingfors,  1899.     8vo. 

Supino,  Raffaele. 

Chimica  clinica :  operazioni  fisico-chimiche  fondamentali ;  esame 
del  sangue  ;  esame  della  saliva  ;  esame  del  contenuto  gastrico  ; 
esame  delle  feci ;  esame  dell'  espettorato  ;  esame  dello  sperma  e 
delle  secrezioni  della  vagina  e  dell'utero  ;  esame  del  sudore  ; 
esame  del  latte  ;  esame  dell'orina  ;  esame  dei  liquidi  ottenuti 
mediante  puntura ;  ricambio  organico.     Milano,  1901.      i6mo. 

Sutton,  Francis. 

A  Systematic  Handbook  of  Volumetric  Analysis,  or  of  the  quantita- 
tive estimation  of  chemical  substances  by  measure,  applied  to 
liquids,  solids,  and  gases.  Eighth  edition,  enlarged  and  im- 
proved.    London,   1900.     8vo.     111. 

SWARTS,  F. 

Manipulations  chimiques.     Gand,  1897.     ^^o. 

TaBELLEN      ZUR      EiNFtJHRUNG     IN     DIE     QUALITATIVE     CHEMISCHE 

Analyse.      Im  Gebrauch  im   chemischen   Laboratorium   der 
Universitat  Basel.     Basel,  1899.     4to. 

Taccani,  a. 

Fabbricazione  dello  zuccherodibarbabietola.  Milano,  1 901.  8vo.  111. 

Taffe,  H. 

Recherche  de  I'acide  salicylique  dans  les  aliments.    Paris,  1902.    8vo. 


l8o  BIBLIOGRAPHY   OF   CHEMISTRY. 

Tailfer,  L. 

Practical  Treatise  on  Bleaching  of  Linen  and  Cotton  Yam  and 
Fabrics.  Translated  from  the  French  by  J.  G.  Mcintosh. 
London,  1901.     8vo. 

Talbot. 

See  Colson,  R. 

Talbot,  Henry  P. 

An  Introductory  Course  in  Quantitative  Chemical  Analysis,  with 
explanatory  notes  and  stoichiometrical  problems.  Third  edi- 
tion, revised  and  enlarged.     New  York,  1898.     8vo. 

Tappeiner,  H. 

Introduction  to  chemical  Method  of  clinical  Diagnosis.  Translated 
from  the  fifth  German  edition  by  E.  J.  McWeeney.  London, 
1898.      i2mo. 

Tardif. 

Les  odeurs  et  les  parfums.     Paris,  1899.     8vo. 

Taschenbuch  FtJR  DEN  Acetylen-Techniker  Pt)R  1900.    Bcarbeitet 
von  A.  Ludwig.     Berlin,  1899. 

Tassinari,  p. 

Sunto  di  lezioni  di  chimica  inorganica.  Anno  scolastico  1 898-' 99. 
Pisa,  1899.     Svo. 

Taucher,  K. 

Handbuch  der  Galvanoplastik  oder  der  elektrochemischen  Metall- 
iiberziehung  in  alien  ihren  Anwendungsarten.  6.  Auflage  des 
Roseleur-Kaselowsky'schen  Handbuches.  Frankfurt  a.  M. 
1900.     8vo.     111. 

Tayler,  A.  J.  W. 

Refrigerating  and  Ice-making  Machinery.     Third  edition,  with  ad- 
ditions.    London,  1902.     8vo.    111. 

Taylor,  R.  L. 

The  Student's  Chemistry.     With  over  600  questions  and  problems. 
Third  edition,  revised  and  enlarged.     London,  1901.     8vo.     lU- 

Teller  A,  G. 

Relazione  sulle  analisi  chimiche  eseguite  neir  anno  1897  P^^  incarico 
deir  Ufficio  d'igiene  del  comune  di  Cremona.  Cremona,  i899- 
8vo. 


section  v. — chemistry,  pure  and  applied.  l8l 

Tergast. 

Ursache  und  Verhiitung  des  Bleiangriffes  durch  das  Wasser  der 
stadtischen  Wasserleitung  in  Emdeti.     Emden,  1899.     Svo. 

Tetmajkr,  L. 

Methoden  und  Resultate  der  Priifung  kiinstlicher  und  natiirlicher 
Bausteine.     Dritte  Aufiage.     Ziirich,  1900.     Svo.     111. 

Methoden  und  Resultate  der  Untersuchung  des  Aluminiums  und 
seiner  Abkommlinge.     Ziirich,  1901.     Svo.     111. 

Resultate  specieller  Untersuchungen  der  hydraulischen  Bindemittel. 
Zweite  Aufiage.     Ziirich,  1898.     Svo.     111. 

Thausing,  J.  E. 

Die  Theorie  und  Praxis  der  Malzbereitung  und  Bierfabrikation. 
Fiinfte  Auflage.     Leipzig,  1S98.     roy.  Svo.     111. 

Thenius,  Georg. 

Die  technische  Verwerthung  des  Steinkohlentheeres.  Nebst  An- 
hang  ;  Darstellung  des  natiirlichen  Asphalttheeres  und  Asphalt- 
mastix  aus  den  Asphaltsteinen  und  bituminosen  Schiefern  sowie 
Verwerthung  der  Nebenprodukte.  Zweite  Ausgabe.  Wien, 
1898.     Svo.     111. 

Thierry,  M.  de. 

Atlas  de  manipulations  de  chimie.     M^talloides.     Paris,  1 901 .     Fol. 

Thomas,  V. 

Guide  pratique  de  teinture  moderne,  suivi  de  I'art  du  teinturier 
d^graisseur.     Paris,  1900.     Svo.- 

Les  mati&res  colorantes  naturelles.     Paris,  190 1.     i6nio. 

Les  ph^nom^nes  de  dissolutions  et  leurs  applications.  Paris,  1900. 
i6mo. 

Les  plantes  tinctoriales  et  leurs  principes  colorants.  Paris,  1901. 
i6mo. 

Encyclop^die  scientifique  des  Aide-M^nioire. 

Thompson,  C.  J.  S. 

The  Chemist's  Compendium  for  Pharmacists,  Medical  Practitioners, 
and  Students.  Second  edition,  revised  and  corrected.  London, 
1898.     i2mo. 


l82  bibliography  of  chemi^ry. 

Thompson,  G.  F. 

Acetylene  Gas,  its  nature,  properties,  and  uses ;  also  calcium  car- 
bide, its  composition,  properties,  and  method  of  manufacture. 
Liverpool,  1898.     12  mo. 

Thompson,  Sir  Henry. 

Food  and  Feeding.  With  an  Appendix.  Ninth  edition,  enlarged 
and  revised.     London  and  New  York,  1898.     8vo.     111. 

Thoms,  G. 

Zur  Werthschatzung  der  Ackererden  auf  naturwissenschaftlich 
statistischer  Grundlage.     Riga,  1901.     8vo. 

Thoms,  H. 

Die  Arzneimittel  der  organischen  Chemie.  Fiir  Aerzte,  Apotheker^ 
und  Chemiker  bearbeitet.    Zweite  Auflage.    Berlin,  1898.     8vo. 

Einfiihrung  in  die  praktische  Nahrungsmittelchemie.  Mit  einem 
Anhang  :  Botanisch-niikroskopischer  Theil  bearbeitet  von  E. 
Gilg.     Leipzig,  1899.     8vo.     111. 

Thomson,  J.  H.,  and  Boverton  Redwood. 

Handbook  of  Petroleum  :  for  inspectors  under  the  Petroleum  Acts 
and  for  those  engaged  in  Storage,  Transport,  Distribution,  and 
Industrial  Use  of  Petroleum  and  its  Products,  and  Calcium 
Carbide.  With  Suggestions  on  the  Construction  and  Use  of 
Mineral  Oil  Lamps.     London,  1901.     8vo.     111. 

Thornton,  A.,  and  M.  Pearson. 

Notes  on  Volumetric  Analysis.     London,  1898.     8vo. 

Thorpe,  Frank  H. 

Outlines  of  Industrial  Chemistry.  A  text-book  for  students.  New 
York,  1898.     8vo. 

Second  edition,  revised.     New  York,  1899.     8vo. 

Threlfall,  R. 

On  Laboratory  Arts.     London,  1898.     8vo.     111. 

Thresh,  John  C. 

A  Simple  Method  of  Water  Analysis,  especially  designed  for  the  use 
of  Medical  Officers  of  Health.  Second  edition,  enlarged. 
London,  1898.     8vo. 

Water  and  Water  Supplies.  vSecond  revised  edition.  Philadelphia^ 
1900.     8vo. 


SECTION   V. — CHEMISTRY.    PURE   AND   APPIJED.  1 83 

Thurston,  W.  A. 

Laboratory  Companion  for  Use  with  Thurston's  Inorganic  Chemistry. 
London,  1901. 

TiKMANN,  H. 

Die  Untersuchungsmethoden  der  Milch  und  deren  Producte,  niit 
besonderer  Beriicksichtigung  der  Milch-  und  Butterkontrolle. 
Leipzig,  1898.     8vo.     111. 

TiLDEN,  William  A. 

Introduction  to  the  Study  of  Chemical  Philosophy.  The  Principles 
of  Theoretical  and  Systematic  Chemistry.  Tenth  edition,  com- 
pletely revised  and  re-arranged,  with  answers  to  problems. 
London,  New  York  and  Bombay,  1901.     8vo. 

Tillman,  S.  E. 

Descriptive  Chemistry.  A  Textbook  for  a  short  course.  Second 
edition.     New  York  and  London,  1899.     8vo.     111. 

Third  edition,  revised.     New  York,  190 1.     8vo.     111. 

TjADEN  MoDDERMAN,   R.  S. 

Vorderingen  der  chemie  in  de  laatste  kwart  eeuw.  Openbare  les, 
gehouden  bij  het  neerleggen  van  het  hoogleeraarsambt  den  17. 
en  Juni,  1893.     Groningen,  1893. 

Todaro,  a.  O.,  O.  Forte,  A.  Cabella,  e  L.  Nicotera. 

Analisi  chimica  completa  qualitativa  e  quantitativa  dell'  acqua  min- 
erale  di  Marigliano.  Pozzo  artesiano  Montagna.  Napoli,  1897. 
8vo. 

Toepper,  a. 

Das  Studium  der  Chemie.  Nebst  Anhang  anhalteud  im  Auszuge 
die  Priifungsordnungen  fiir  Chemiker  auf  Schweizer-  und  Oest- 
erreichischen  Hochschulen  mit  deutscher  Unterrichtssprache. 
"Wien,  1902.     8vo. 

Tompkins.  D.  A. 

Cotton  and  Cotton  Oil  :  Planting,  Cultivating,  Harvesting,  and 
Preparation  of  Cotton  for  Market.  Organization,  Construction, 
and  Operation  of  Cotton-seed  Oil  Mills.  Cattle- feeding  ;  pro- 
duction of  Beef  and  Dairy  Products.  Cotton-seed  Meal  and 
Hulls  as  Stock  Feed.  Manufacture,  Manipulation,  and  Uses  of 
Fertilizers.  Containing  full  information  for  the  Investor. 
Student,  and  Practical  Mechanic.     Charlotte,  1901.     8vo.     111. 


\ 


Ketnte  Udgave. 


1 2mo.    Ill 


l8+  BIBLIOGRAPHY  OF  CHEMISTRY. 

Tops0E,  Haldor. 

Vejiedning  i  den  kvalitative  uorganiske  Analyse. 
Kj0benliavn,  1901. 

Torre,  G.  del. 

Raccolta  di  problemi  di  chtmica.     Roma,  1899.      8vo. 
Trattato  di  chimica  generale.     Seconda  edizione,  rivedula  e  corretu. 
Roma,  1899.     8vo. 

ToRREY,  Joseph,  Jr. 

Elementary  Studies  in  Chemistrj'.     New  York,  1899. 

TOWNSEND,  ChAS.   F. 

Chemistry  for  Photographers.  Illustrated  with  diagrams  and  tables. 
Second  edition  revised.     London,  1899.     izmo.      III. 

Third  edition,  revised.     London,  1902.      izmo.      III. 
Traubh,  J. 

Physico-chemical  Methods.     Authorized  translation  by  WillettL. 

Hardin.     Philadelphia.  1899.     8vo.     111. 
Ueber  den  Raum  der  Atome.     Stuttgart,  1899,     Svo,      111. 
Sammlung  chemischer  iind  chemisch-technischer  Vortrage. 

TraumUller.  F. 
LeilfadeuderChemie  und  Mineralogie.     Zweite  verbesserte  Auflafe. 
Leipzig,  1898,     Svo.     111. 

Travers,  Morris,  W. 

The  Experimental  Study  of  Gases.  An  account  of  the  experimental 
methods  involved  in  the  determination  of  the  properties  of  gases, 
and  of  the  more  important  researches  connected  with  the  sub- 
ject.    London  and  New  York,  1901.     Svo. 

Trawzl,  J. 

Die  Dynamite :   ihre  Eigenschaften  und  Gehrauchsweise.       Berlin, 

1876.     8vo. 

Treadwell,  F.  p. 

Kurzes  Lehrbuch  der  analytischen  Chemie.  Vol.  i.  Qualitative 
Analyse.     Wien,  1899.     8vo.     111. 

Vol.  II.  Quantitative  Analyse.  Wien,  1901. 
Zweite  Auflage.  Wien,  1902.  2  vols.  Svo. 
A  Short  Text- Book  of  Analytical  Chemistry. 

translation  from  the  second  enlarged  and  revised  Ger- 
man edition  by  William  T.  Hall.  New  York,  1903. 
2  vols.     Svo. 


Svo.      111. 
111. 
Authorized 


SECTION    V. — CHEMISTRY,    PURE   AND   APPLIED.  1 85 

Treadwell,  F.  p.,  und  V.  Meyer. 

Tabellen  zur  qualitativeii  Analyse.  Vierte  verbesserte  und  ver- 
mehrte  Auflage,  neu  bearbeitet  x'on  F.  P.  Treadwell.  Berlin, 
1900.     8vo. 

Triapkine,  W. 

Rougeage  du  rouge  Turc  par  la  m^thode  alcaline.  Paris,  1898. 
8vo.     III. 

^rillat,  J.  A. 

L'industrie  chimique  en  AUemag^e,  son  organisation  scientifique, 
commerciale  et  6conomique.     Paris,  1900.     i8mo. 

Oxydation  des  alcools  par  Taction  du  contact.     Paris,  1901.     8vo. 

Trotmann,  S.  R. 

Elementary  Inorganic  Chemistry.     Metals.     London,  1900.     8vo. 

Trovert,  J. 

Recherches  sur  la  diffusion.     Paris,  1902. 

Truchot,  p. 

L'^clairage  k  incandescence  par  le  gaz  et  les  liquides  gaz^ifi^s. 
Paris,  1899.     8vo.     III. 

Les  terres  rares.  Min6ralogie,  propri^t^s,  analyse.  Paris,  1898. 
8vo. 

TSCHIRCH,  A. 

Die  Harze  und  die  Harzbehalter.  Historisch-kritisch  und  experi- 
mentelle  in  Gemeinschaft  mit  zahlreichen  Mitarbeiteni  ausge- 
fiihrte  Untersuchungen.     Berlin,  1900.     8vo. 

Tschirner,  F. 

Ueber  die  Oxydation  aromatischer  Basen,  insbesondere  iiber  die 
Oxydation  von  Anilin.  Ueber  /J-Phenylhydroxylamin.  Miin- 
chen,  1900. 

Tucker.  J.  H.     (Bibl.,  p.  879.) 

Manual  of  Sugar  Analysis.     Fifth  edition.     New  York,  1900.     8vo. 

TttMPEL.  R. 

Anleitung  zur  organischen  (Mineral-)  Analyse.     Gera,  1898. 

TULLEKEN,  J.  E. 
Indigo  en  zijn  onderzoek.     Leiden,  1900.     8vo. 


l86  BIBLIOGRAPHY    OF   CHEMISTRY. 

TuRNEAURE,  F.  E.,  and  F.  H.  Rvssell. 

Public  Water  Supplies ;  requirements,  resources,  and  the  construc- 
tion of  works.     New  York,  1901.     8vo. 

Tyler,  E.  A.  . 

A  Junior  Chemistry.     London,  1902.     8vo. 

Uebersicht  der  zur  Feststellung  der  Sicherheit,  Stabilitat 
und  Anwendungsarten  der  Chloratsprengstoff  *  *  Street  * '  ausge- 
fiihrten  Versuche.     Mit  Nachtrag.     Genf,  1899. 

Ulzer,  F.,  and  A.  Fraenkel. 

Introduction  to  Chemical-Technical  Analysis.  Authorized  transla- 
tion,  with  Appendix  by  the  translator,  Hermann  Fleck.  Phil- 
adelphia, 1899.     8vo. 

Urbain,  G. 
Recherches  sur  la  separation  des  terres  rares.     Paris,  1899.     8vo. 

Vacirca,  a. 

I  concimi  chimici  nella  agricoltura  Siciliana.     Palermo,  1900.     8vo. 

Valenta,  E. 

Photographische  Chemie  und  Chemikalienkunde  mit  Beriicksich- 
tigung  der  Bediirfnisse  der  graphischen  Druckgewerbe.  Halle, 
1898.     8vo.     111. 

Valentin,  W.  G.,  and  W.  R.  Hodgkinson. 

A  Course  of  Practical  Chemistry,  or  Qualitative  Chemical  Analysis. 
Ninth  edition.     London,  1898.     8vo. 

Valentini,  Nicola. 

Manualedichiniica legale  (tossicologia).    Milano,  1902.     i6mo.     111. 

Valeur,  a. 

Contribution  k  I'^tude  thermochimique  des  quinones.  Recherches 
sur  la  constitution  des  quinhydrones.     Paris,  1900.     8vo. 

Valyn. 

Traite  d6taill6  et  pratique  de  distillation  h  1' usage  des  families. 
Paris,  1902.      i6mo. 

Vanino,  L.,  und  E.  Seitter. 

Der  Formaldehyd.  Seine  Darstellung  und  Eigenschaften,  seine  An- 
wendung  in  der  Technik  und  Medicin.     Wien,  1901.     8vo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  1 87 

Vanino,  L.,  and  E.  Seitter.      [Cont'd.] 

Die  Patina,  ihre  natiirliche  und  kiinstliche  Bildung  auf  Kupfer  und 
dessen  Legirungen.     Wien.  1902.     8vo. 

Varley,  T. 

Progressive  Course  of  Chemistry  for  junior  Classes.  London,  1900. 
8vo. 

Vaubel,  W. 

Die  physikalischen  und  chemischen  Methoden  der  quantitativen 
Bestimmung  organischer  Verbindungen.  Berlin,  1902.  2  vols. 
8vo. 

Stereochemische  Forschungen.  Band  i,  Heft  i  :  Der  Benzolkern. 
Miinchen,  1898.     8vo.     111. 

Band  i,  Heft  2.     Miinchen,  1899.     ^vo.     111. 

Venable,  F.  p.,  and  A.  S.  Wheeler. 

A  Course  in  Qualitative  Chemical  Analysis.     New  York,  1902.     8vo. 

Venable,  F.  P.,  and  Jas.  Lewis  Howe. 

Inorganic  Chemistry  according  to  the  Periodic  Law.  Easton,  Pa., 
1899.     8vo.     111. 

Venturoli,  G. 

Nozioni  elementari  di  analisi  chimica  qualitativa.  Bologira,  1902. 
i2mo.     111. 

Degli  zuccheri  e  degli  idrati  di  carbonio.  Bologna,  1898.  ^vo. 
[Also],  Bologna,  1902. 

Vereinbarungen  zur  einheitliclien  Untersuchung  und  Beurtheilung 
von  Nahrungs-  und  Genussmitteln  und  Gebrauchsgegenstanden 
fiir  das  Deutsche  Reich.  Ein  Entwurf,  fej^gestellt  nach  den 
Beschliissen  der  auf  Anregung  des  kais.  Gesundheitsamtes 
einberufenen  Commission  Deutscher  Nahrungsmittel-Chemiker. 
Berlin,  1902.     gr.  8. 

ViBRANS,  O. 

Die  Beseitigung  und  Reinigung  von  Abfallwassem,  unter  besonderer 
Beriicksichtigung  derjenigen  von  Zuckerarten.  Magdeburg, 
1S99.     8vo. 

Viglietto,  F. 

Norme  pratiche  di  vinificazione.  Terza  edizione,  con  aggiunte. 
Udine,  1898.      i2mo. 


'   CHEMISTRV. 

VrONERON,  Ch. 

Le  distillateur  pratique.     Paris,  1899. 

ViLLiERs,  A. 

Tableaux  d'analyse  qualitative  des  sels  par  voie  huraide.     Troisii 
^ition,  revue  et  corrig^e,     Paris,  1899.     8vo.      III. 

ViLLiERS,  A.,  et  E.  Collin. 
Traits  des  alt^ratious  et  falsifications  des  substances  alimeataires. 
Paris,  1900. 

Villon.  A.  M. 

Les  corps  gras ;  huiles,  graisses  v^g^tales  et  animales,  sulf^ines.  etc. 

Deuxi^me  Edition.     Paris.  1900.     i6mo.     III. 
Practical  Treatise  on  the  Leather  Industry.     Translated  from  tbt 

French  by  Frank  T.  Addyman.     London,  1901 .      4to,     III. 

Vincent,  C. 

Ammonia  and  its  Compounds.  Their  manufacture  and  uses.  Trans- 
lated from  the  French  by  M.  J.Sattler.    London,  rgoi.    roy.  8vo. 

VOGEL.  J.  H. 

Acetylenzentralen.      Geraeinverstandliche    Darstellung     des     zeil. 

Standes  der    Beleuchtung  gaiizer  Ortschaften   mit    Acetylen. 

Halle  a.  S. ,  1901.     8vo. 
Das  Acetylen.     Wesen  uiid  Bedeutung  desselben  als  Beleuchtungs- 

mittel.     Halle.  1900.     8vo.     111. 

VOGL.  A.  E. 

Die  wichtigsteii  vegetabilischen  Nahrungs-  nnd  Genussmittel,  mit 
besonderer  Beriicksichtigung  der  mikroscopischen  Un  tersuchung 
auf  ihre  Echtbeit,  ihre  Verunreinigungen  nnd  VerKlschungen. 
Wien,  1898.     8vo.     111. 

VOLCKMAK,  E. 

Kurzes  Lehrbucli  der  Chemie  zunachiit  fiir  den  Unterricht  an  hohe- 
ren  Lehranstalten.     Zweite  Auflage,     Cassel,  1901.     8vo,     111. 

VOLHARD. 

Anieitung  zur  qualitativen  chemischen  Analyse.     Neunte  Au0age, 
herausgegebenvonH.von  Pechniann.   Miinchen,  1898.   8vo,   HI. 
ZebnteAnflage  revidirt  von  K.  A.  HofmannetO.  Pilotz,     Miin- 
chen, 1901.     8vo. 


SECTION    V. — CHEMISTRY,    PPRE   AND   APPLIED.  1 89 

VooRHEES,  Edward  B. 

Food  and  Nutrition  Investigations  in  New  Jersey  in  1895  and  1896. 
Bulletin  No.  35.  U.  S.  Department  of  Agriculture,  Office  of 
Experiment  Stations.     Washington,  D.  C,  1896.     8vo. 

VORTMANN,  GEORG. 

Uebungsaufgaben  aus  der  quantitativen  chemischen  Analyse  durch 
Maasanalyse.  Unter  Mitwirkung  von  A.  Wagner.  Wien, 
1902.     8vo.     111. 

WaAI^,  J.    D.  VAN  DER. 

Die  Continuitat  des  gasformigen  und  fliissigen  Zustandes.  Zweite 
Auflage.     Leipzig,  1 899-1900.     2  parts.     8vo.     111. 

Wachter,  V. 

Das  Wichtigste  der  organischen  Chemie.     Miinchen,  1900.     8vo. 

W^ADDELL,  John. 

Arithmetic  of  Chemistry,  being  a  simple  treatment  of  the  subject  of 
Chemical  Calculations.  An  accurate,  simple,  and  systematic 
treatment  of  the  subject,  arranged  so  as  to  make  the  text  pre- 
sent a  continuous  line  of  argument.  Useful  tables  are  appended, 
the  French  Metric  System,  of  Thermometric  Scales,  Atomic 
Weights.  Equations  in  frequent  use.  Four-place  Logarithms, 
etc.     New  York,  1899.     i6mo. 

A  School  Chemistry,  intended  for  use  in  High  Schools  and  in  ele- 
mentary classes  in  Colleges.  New  York  and  London,  1900. 
8vo. 

Wade,  E.  M.  and  M.  L. 

A  Compendium  of  Gold  Metallurgy  (ores).  Los  Angeles,  1899. 
i6mo. 

Compendium  of  Gold  Metallurgy  and  Digest  of  United  States  and 
California  Mining  Laws,  etc.,  including  a  comprehensive  review 
of  the  Milling,  Concentration,  Cyanide,  and  other  Processes  ; 
Methods  of  testing  for  Tellurium.  Sulphur,  Antimony,  Acidity 
of  Ores,  Gold  and  Cyanide  in  Solution  ;  Borates,  Amalgamation 
Tests  for  Gold,  etc.  New  edition,  revised.  Los  Angeles,  1901 . 
i6mo.     111. 

Wadk,  John. 

Introduction  to  the  Study  of  Organic  Chemistry.  London,  1898. 
Svo. 


190  BIBLIOGRAPHY   OF   CHEMISTRY. 

Waebkk,  R. 

Lehrbuch  fiir  den  Unterricht  in  der  Chemie,  niit  Beriicksichtigung 
der  Mineralogie  uud  chemischen  Technologie.  Zwolfte  Auflage. 
Leipzig,  1899.     8vo.     111. 

\Vagp:nmaxn,  A. 

Kiinstliches  Gold.  Entdeckung  eines  auf  Grund  iieuerer  wissen- 
schaftlicher  Anschaungen  beruhenden  Verfahrens  zur  Um- 
wandlung  der  Stoffe.     Stuttgart,  1901.     8vo.     111. 

Wagnkr,  Juuus. 

MaassanalytischeStiidien.   Habilitationsschrift.  Leipzig,  1898.   8vo. 

Wagner's  Handbuch  der  chemischen  Technologie. 

See  Fischer,  K. 

Wahl,  Robert,  and  Max  Henius. 

American  Handybook  of  the  Brewing,  Malting,  and  Auxiliary  Trades. 
Chicago,  1901.     8vo.     111. 

Wait,  Charles  E. 

Dietary  Studies  at  the  University  of  Tennessee  in  1895.  With  com- 
ments by  W.  O.  Atwater  and  Charles  D.  Woods.  Bulletin  No. 
29.  U.  S.  Department  of  Agriculture,  Office  of  Exp)erinient 
Stations.     Washington,  D.  C,  1896.     8vo. 

Nutrition  Investigations  at  the  University  of  Tennessee  in  1 896  and 
1897.  Bulletin  No.  53.  U.  S.  Department  of  Agriculture, 
Office  of  Experiment  Stations.     Washington,  D.  C,  189S.     vSvo. 

Walke,  Willoughby. 

Lectures  on  Explosives.  A  course  of  lectures  prepared  esj^ecially 
as  a  manual  and  guide  in  the  laboratory  of  the  U.  S.  Artillery- 
School.  Second  edition,  revised  and  enlarged.  New  York  and 
London,  1897.     8vo. 

Walker,  James. 

Elementary  Inorganic  Chemistry.     London,  1892.     8vo.     111. 

Introduction  to  Physical  Chemistry.     London,  1899.     8vo. 

Second  edition.     London,  1901.     8vo. 

Wallach,  O. 
Tabellen  zur  chemischen  Analyse  zuni  Gebrauch  im  Laboratorium 
und  bei  Repetition.     Dritte  Auflage.     Bonn,  1898.     8vo. 


skctiox  v. — chemistry,  pi'rk  and  applied.  i9i 

Walter,  F. 

Ausgewahlte  Capital  aiis  clem  Cxebiete  der  chemischen  Technologic 
nebst  einer  Abrisse  aus  der  Eisen-  mid  Metallhiitteiikunde. 
Wien,  1898.     8vo.     111. 

Wanklyx,  Alfred  J.,  and  William  John  Cooper. 

Sewage-Analysis  :  A  Practical  Treatise  on  the  Examination  of  Sew- 
age and  Effluents  from  Sewage  ;  including  a  chapter  on  Utiliza- 
tion and  Purification.     London,  1899.      i2mo.     111. 

Wanklyn,  J.  a. 

Arsenic.     London,  1901.     8vo. 

Warnecke,  H. 

Der  Chemiker.  Ein  Fiihrer  und  Berather  beim  Studium  der  Chemie. 
Hannover,  1900.     8vo.     111. 

Watson,  W.  F. 

Elementary  Experimental  Chemistry,  Inorganic.  Completely  illus- 
trated with  full-page  engravings  of  all  the  apparatus  and  chem- 
icals used  in  the  experiments.  For  students  in  high  schools 
and  junior  classes  in  colleges  and  private  learners.  New  York, 
1 90 1.     i2nio. 

Watt,  Alexander. 

Art  of  Soap-making.  Practical  handbook  of  manufacture  of  hard 
and  soft  soaps,  toilet  soaps,  etc.  Sixth  edition,  with  appendix 
of  modern  Candle-making.     London,  1901.     Svo. 

The  Electro- plating  and  Electro- refining  of  Metals.  RevLsed  and 
largely  rewTitten  by  Arnold  Philip.     London,  1902.     Svo.     111. 

SW  Philip,  Arnold. 

Weatherlv,  Henry. 

Treatise  on  the  Art  of  Boiling  Sugar,  Crystallizing,  etc.  Third  edi- 
tion.    Philadelphia,  1875.     Svo. 

Weber,  Carl  O. 

Chemistry  of  India  Rubber,  including  the  outlines  of  a  theory  on 
vulcanization.     London,  1903.     Svo.     111. 

Wedekind,  E. 

Die  Grundlagen  und  Ansichten  der  Stereochemie.  Leipzig,  1900. 
Svo.     111. 


192  BIBLIOGRAPHY   OF   CHEMISTRY. 

Wedekind,  E.     [Cont'd.] 

Lehrbuch  der  organischen  heterocyclischen  Verbindungen.  Lehr- 
und  Nachschlagebuch  fiir  Studium  und  Praxis.  Leipzig,  1901. 
8vo. 

Zur  Stereochemie  des  fiinfwerthigen  Stickstoffes,  mit  besonderer 
Beriicksichtigung  des  asymnietrischen  Stickstoffes  in  der  aro- 
matischen  Reihe.     Leipzig,  1899.     Svo.     111. 

Wefers  Bettink,  H. 

De  methoden  tot  het  opsporen  van  vergiften  in  de  i9e  eeuw.  Rede, 
uitgesproken  bij  de  herdenking  van  den  stichtings-dag  der 
Utrechtsche  hoogeschool.     Utrecht,  1900. 

Weigel,  G. 
Ueber  die  Harzbalsame  von  Larix  decidua  und  Abies  pectinata. 
Bern,  1900.     Svo. 

Weigmann,  H. 
Arbeiten  der  Versuchsstation  fiir   Molkereiwesen,   Kiel.     Leipzig. 
1901. 

Weinberger,  F. 

Die  Veranderungen  des  Aggregatzustandes  der  Korper.  Kine  hi- 
storische  Skizze.     Burghausen,  1898.     8vo.     111. 

Weinstein,  B. 

Physik  und  Chemie.  Gemeinfassliche  Darstellung  ihrer  Erschei- 
nungen  und  Lehren.     Berlin,  1898.     8vo.     111. 

Weiss,  E. 
Ueber  das  Wesen  der  Wein-Reinhefe.     Ihre  vortheilhafte  Verwen- 
dung  in  der  Praxis,  sowie  Rathschlage  zur  Herstellung  guter, 
gesunder   Weine,    Moste,  Obst-,    Rosinen-    und   Beerenweine, 
etc.     Stuttgart,  1899.     8vo. 

Wells,  Horace  L.,  Editor. 
A  Laboratory  Guide  in  Qualitative  Chemical  Analysis.     New  York 
and  London,  1898.     8vo.     111. 

Studies  from  the  Chemical  Laboratory  of  the  Sheffield  Scientific 
School.     New  York  and  London,  1901.     2  vols.     Svo. 

Wells,  J.  S.  C. 

A  Short  Course  of  Inorganic  Qualitative  Analysis,  for  En^neering 
Students.     New  York  and  London,  1898.     i2mo.     111. 


SECTION   V. — CHEMISTRY,    PURE   AND   APPLIED.  1 93 

Wender,  M. 

Praktische  Anleitung  zur  Fabrikation  kolilensaurehaltiger  Er- 
frischungs-  iind  Luxus-Getranke.  Bearbeitet  iinter  Mitwirkiing. 
Wien,  18^8.     8vo.     111. 

Wenger,  G. 

Chemie  und  Technik  im  Fleischer-Gewerbe.     Wien,  1898.    8vo.    111. 

Werth,  Friedrich. 

Galvanizzazione,  pulitura  e  vemiciatura  dei  metalli  e  galvanoplastica 
in  generale.  Manuale  pratico  per  Tindnstriale  e  Toperaio. 
Milano,  1900.      i6mo.     111. 

Weselsky,  p.,  und  R.  Benedikt. 

Dreissig  Uebungsaufgaben  als  erste  Anleitung  zur  quantitativen 
Analyse.  Dritte  Auflage  neubearbeitet  von  G.  Vortmann. 
Wien,  1902.     8vo. 

West,  Thomas  1). 

Metallurgy  of  Cast  Iron  ;  a  complete  exposition  of  the  processes  in- 
volved in  its  treatment,  chemically  and  physically,  from  the  blast 
furnace,  through  the  foundry,  to  the  testing  machine.  A  prac- 
tical compilation  of  Original  Research.  With  tables,  figures,  and 
half-tone  engravings.     Fifth  edition.     Cleveland,  1902.     i2mo. 

Westermann,  T. 

Undersogelser  over  Typer  af  danske  Jorder.  Udgivet  af  den  Kong- 
elige  Landbo-Hojskole.     Kj0benhavn,  1902.     8vo. 

Wetzel,  C. 

Die  Herstellung  grosser  Glaskbrper  bis  zu  den  neuesten  Fortschritten. 
Wien,  1900.     8vo. 

WlCHELHAl'S,   H. 

Vorlesungen  iiber  chemische  Technologic.     Berlin,  1902.     Svo.     111. 

Wirtschaftliche  Bedeutung  chemischer  Arbeit.  Zweite  durch  Nach- 
trage  erganzte  Ausgabe.     Braunschweig,  1900.     8vo. 

WiKi,  B. 
Contribution  a  T  etude  pharmacodynamique  des  alcaloides  du  gelse- 
minium  sempervirens.     Geneve,  1900.     8vo. 

1:; 


194  BIBLIOGRAPHY   OF   CHEMISTRY. 

WiLBRAND,  F. 

Gnindztige  der  Chemie  in  chemischen  Untersuchungen.  Ausgabe  B 
(fiir  landwirthschaftliche  Schulen).  Zweite  Auflage.  Hildes- 
heim,  1898.     8vo.     111. 

Fiinfte  Auflage.     Hildesheim,  1900.     8vo.     111. 

Leitfaden  fiir  den  methodischen  Unterricht  in  der  Chemie.  Siebente 
Auflage.     Hildesheim,  1899.     8vo.     111. 

Ueber  Ziel  und  Methode  des  chemischen  Unterrichts.  Ein  Beitrag 
zur  Methodik.     Zweite  Auflage.     Hildesheim,  1900.     8vo. 

Wilde,  M.  J.  de. 

Eenige  beschouwingen  en  onderzoekingen  over  kaas  aLs  voedings- 
middel.     Utrecht,  1897.     8vo. 

• 

Wiley,  Harvey  W. 
The  Influence  of  En\nronment  upon  the  Composition  of  the  Sugar 
Beet.     Washington,  1901.     8vo. 

Ser  in  Section  VII,  Bulletins  of  the  Division  of  Chemistrj-. 

The  Manufacture  of  Starch  from  Potatoes  and  Cassava.     Washing- 
ton, 1900.     8vo. 

See  in  Section  VII,  Bulletins  of  the  Division  of  Chemistry. 

Manufacture  of  Table  Sirups  from  Sugar  Cane.     Wa.shington,  1902. 

8vo. 

See  in  Section  VII,  Bulletins  of  the  Division  of  Chemistr>\ 

The  Sunflower  Plant,  its  Cultivation,  Composition  and  Uses.     Wash 
ington,  1901.     8vo. 

See  in  Section  VII  Bulletins  of  the  Division  of  Chemistrv. 

W^iLEY,  Harvey  W.  [and  others]. 

Exhibit  of  the  Bureau  of  Chemistry  at  the  Pan-American  Expos*" 
tion,  Buffalo,  N.  Y.,  1901.     Washington,  1901.     8vo. 
See  in  Section  \  'II,  Bulletins  of  the  Division  of  Chemistry. 

Provisional  Methods  for  the  Analysis  of  Foods  adopted  by  the  A^^**^' 
ciationof  Ofiicial  Agricultural  Chemists,  November  14-16,  i^^* 
Washington,  1901.     8vo. 

.SV^  /;/  Section  I  'II,  Bulletins  of  the  Division  of  Chemistry. 

Wiley,  Harvey  W.,  and  W.  D.  Bigelow. 

Pure-Food  Laws  of  European  Countries  affecting  American  Expo 
Washington,  1901.     8vo. 

Sec  in  .Section  VII  Bulletins  of  the  Division  of  Chemistrv. 


SECTION   V. — CHEMISTRY,    PURE    AND  APPLIED.  I95 

Wiley,  Harvey  W.,  and  Ervin  E.  Ewell. 

The  Fertilizing  Value  of  Street  Sweepings.    Washington,  1 898.    8vo. 
See  ifi  Sedioft  VII,  Bulletins  of  the  Division  of  Chemistry. 

WiLLE,  R. 

Plastonienit.     Berlin,  1898.     8vo.     111. 

Etude  sur  la  plastom^nite,  nouvelle  poudre  pour  canons  et 
fusils.  Traduction  de  G.  Bodenhorst.  Berlin,  1898. 
8vo.     111. 

Williamson,  Alexander  W. 

Papers  on  Etherification  and  on  the  Constitution  of  Salts.  Edin- 
burgh, 1902. 

Alembic  Club  Reprints  No.  16. 

WiLi^,  G.  S.  V. 

Volumetric  Analysis  for  medical,  pharmaceutical,  and  analytical 
Professions,  especially  useful  for  Beginners.  Second  edition. 
London,  1901.     8vo. 

Wilson,  E.  B. 

Cyanide  Processes.     New  York,  1902.     i2mo. 

WiLTNER,   F. 

Die  Seifenfabrikation.  Fiinfte  vermehrte  und  verbesserte  Auflage. 
Wien,  1899.     8vo.     111. 

WiNCKLER,  Ferdinand  Ludwig. 

Lehrbuch  der  pharmaceutischen  Chemie  und  Pharmacognosie. 
Darmstadt  und   Leipzig,    1 834-' 35.     2  vols.     Svo. 

WiNDISCH,  W. 

Das  chemische  Laboratorium  des  Brauers.  Anleitung  zur  che- 
misch-technischen  BetriebskontroUe.  Vierte  Auflage.  Berlin, 
1898.     8vo.     111. 

Fiinfte,  erweiterte  Auflage.     Berlin,  1902.     Svo.     111. 

Winkler,  Clemens. 
Lehrbucli  der  technischen  Gasanalyse.     Kurzgefasste  Anleitung  zur 
Handhabnn^  ^asanalytischer  Methoden  von  bewahrter  Brauch- 
barkeit.     Dritte  Auflage.     Leipzig,  1901.     8v6. 

Praktisclie  l^ebungen  in  der  Maassanalyse.  Anleitung  zur  Erler- 
nungderTitrirmethode.     Dritte  Auflage.     Leipzig,  1902.     Svo. 

111. 


196  BIBLIOGRAPHY   OF   CHEMISTRY. 

Winkler,  Clemens,  and  Geo.  Lunge. 

Handbook  of  Technical  Gas- Analysis.  Wiih  figures  and 
diagrams.  Second  English  edition  translated  from  the 
third  greatly  enlarged  German  edition,  with  some  ad- 
ditions.    London,  1902.     8vo.     111. 

WiSCHIN,  R.  A. 

Die  Naphthene  (cyclische  Polymethylene  des  Erdols)  und  ihre  Stel- 
lung  zu  anderen  hydriirten  cyclischen  Kohlenwasserstoffen. 
Braunschweig,  1901.     8vo. 

Witt,  Otto  N. 

Die  chemische  Industrie  des  Deutschen  Reiches  im  Beginne  des  20. 
Jahrhunderts.  Festschrift  zum  25.  Jubilaum  der  Begriindung 
des  Vereins  zur  Wahrung  der  Interessen  der  Chemischen  Indus- 
trie Deutschlands  verfasst.     Berlin,  1902.     4to. 

Chemische  Technologic  der  Gespinnstfasem,  ihre  Geschichte,  Ge- 
winnung,  Verarbeitung  und  Veredlung.  Part  3.  Braun- 
schweig, 1902.     8vo. 

Forms  part  of  volume  5  of  "  Handbuch  der  chemischen  Technologic." 
Parts  I  and  11  were  published  in  i888-*9i. 

Die  Lebensbedingungen  der  modernen  chemischen  Industrie.  Rede- 
Berlin,  1898.     4to. 

Wolf,  C.  G.  L. 

Laboratory  Handbook  of  Urine  Analysis  and  physiological  Chem^^' 
try.     London,  1901. 

Wolff,  Emil. 

Anleitung  zur  chemischen  Untersuchung  landwirthschaftlich  wic: 
tiger  Stoffe.     Vierte  Auflage  voUstandig  neu  bearbeitet  von 
Haselhoff.     Berlin,  1899.     8vo.     111. 

Practische  bemestingsleer  met  eene  handleiding over  deal 
meene  voedingsstofTen  der  planten  en  de  eigenschapp^ 
van  den  bouwgrond.     Een  algemeen  verstaanbare  le-^ 
draad  tot  de  kennis  der  landbouwscheikunde.    Naar 
Hoogduitsch  bewerkt  door  F.  J.  van  Pesch.     Zwo^  ^ 
1896. 

Les  Engrais.     Traduit  d'apr&s  la  dixi^nie  Edition  par  A.  Damsea 
Paris,  1898.     8vo. 


section  v. — chemistry,  pure  and  applied.  i97 

Wolff,  G. 

Sopra  i  rapporti  reciproci  tra  forma  e  funzione  delle  singole  forma- 
zioni  organiche  :  conferenza  tradotta  da  A.  Codivilla.  Torino, 
.     8vo. 

Wolff,  L. 

Essentials  of  Medical  Chemistry,  organic  and  inorganic.  Fifth 
edition,  thoroughly  revised  byS.  E.  Jeliffe.     Philadelphia,  1899. 

WOLFRUM,  A. 

Chemisches  Praktikum.  Theil  x.  Analytische  Uebungen.  Leip- 
zig, 1902. 

WOLLNY,  L. 

La  decomposition  des  mati^res  organiques  et  les  formes  d* humus 
dans  leurs  rapports  avec  I'agriculture.  Traduit  de  I'AUemand 
par  E.  Henry.     Paris,  1902.     Svo.     111. 

Woods,  Charles  D. 

Meats,  composition  and  cooking.  Washington,  D.  C,  1896.  U.S. 
Department  of  Agriculture,  Office  of  Experiment  Stations. 
Farmers'  Bulletin,  No.  34.     8vo. 

Woods,  Charles  D.,  and  L.  H.  Merrill. 

A  Report  of  Investigations  on  the  Digestibility  and  nutritive  value 
of  Bread.  Bulletin  No.  85.  U.  S.  Department  of  Agriculture, 
Office  of  Experiment  Stations.     Washington,  D.  C,  1900.    8vo. 

Woodward,  C.  J. 

Arithmetical  Chemistry.  New  edition,  rewritten,  with  additions  in 
the  form  of  laboratory  hints  and  suggestions  for  experimental 
work  as  a  basis  for  lessons.     London,  1898.      i2mo. 

Woringer,  B. 

Ueber  die  Dampfspannungen  einer  Reihe  von  Benzolkorpern.  Ber- 
lin, 1900.     8vo. 

Wright,  A.  C. 

Analysis  of  Oils  and  allied  substances.     London,  1902.     8vo.     111. 

WURTZ,  A. 

Elements  of  Modern  Chemistry.  Sixth  edition,  revised  and  enlarged 
by  W.  H.  Greene  and  H.  F.  Keller.  Philadelphia,  1901. 
8vo.     111. 


198  BIBLIOGRAPHY   OF   CHEMISTRY. 

Wyatt,  G.  H. 

Chemical  Experiments.     London,  1898.     8vo. 

Young,  A.  V.  E. 

The  Elementary  Principles  of  Chemistry.     New  York,  1901. 

Suggestions  to  Teachers,  designed  to  accompany  "  The  Elementary 
Principles  of  Chemistry."     New  York,  1901. 

YVON,  P. 

Manuel  clinique  de   1' analyse   des   urines.     Sixifeme   Edition   aug- 
ment^e.     Paris,  1901.     i8mo.     111. 

Zacharewicz,  E. 

Experiences  sur  les  engrais  appliqu6s  k  la  culture  de  la  vignc. 
Deuxi^me  Edition,  revue  et  augment6e.  Montpellier,  1900. 
8vo. 

Zavala,  J.  M. 
Observaciones  sobre  las  aguas  minerales  de  Cestona.     Madrid,  1899. 
4to.     111. 

Zacchi,  L. 

Deir  aria  atmosferica  e  de*  suoi  multiformi  inquinamenti.  Belluno, 
1898.     8vo. 

Zechuisen,  H. 

Chemische   diagnostiek   aan    het   ziekbed.      Haarlem,    1 897-1900. 

Part  I :  Chemische  diagnostiek  der  urine  aan  het  ziekbed. 
1897. 

Part  II:  Chemische  diagnostiek  van  concrementen  [etc]- 
1900. 

Zeiskl,  S. 

Die  Chemie  in  der  Landwirthschaft.     Wien,  1899.     8vo. 

Zeltner,  a. 

Beitrage  zur  Kenntniss  der  Beziehungen  zwischen  Constitution  un^ 
Drehungsvermbgen.     Basel,  1902.     111. 

ZlLLERTELO,  A. 

Memoria  presentada  a  la  municipalidad  por  el  director  del  labor 
torio  quimico  municipal,  correspondiente  al  ano  1897.  Va 
paraiso,  1898.     8vo. 


SECTION    V. — CHEMISTRY,    PURE   AND   APPUED.  I99 

ZrCKER,  A. 

Repetitorium  der  Photochemie.  Mit  Beriicksichtiguiig  der  Rontgen- 
photographie  fiir  Aerzte,  Apotheker  und  Drogisten.  Wien,  1901 . 
8vo. 

ZULKOWSKI,   K. 

Zur  Erhartungstheorie  der  hydrauHschen  Bindemittel.  Berlin,  1901 . 
8vo. 

ZUNE  et  E.  BONJEAN. 

Traite  d' analyse  chimique,  micrographique  et  microbiologique  des 
eaux  potables.  Deuxi^me  Edition,  revue  et  augment^e.  Paris, 
1900.     8vo.     Plates. 


SECTION  VI. 

ALCHEMICAL    LITERATURE   OF    THE     NINETE 

CENTURY. 


I 


AiXHYMisT  (The).     London,  !835.     6  nos.     8vo. 

Al-MQVIST.  C.  J.  L. 

Anekdoter.sasoni  bidra^  till  Ouldmakariets  Historia.  Mam 
forfattadt  i  St.  Louis,  Missouri,  i  Norra  Amerika,  me 
nieraafleninadt  till  TbnirosensBok.  Stockholm. [1867]. 
Svo, 

The  seventh  chapter  narrates  the  adventures  of  Don  Gual 
Missouri  and  Mexico. 

AjjuiNAs,  Thomas,  Saint, 

Stv  Thomas  .Aquinas. 

Arppe,  a.  E. 

Aiiteckiiingar  oni  Finska  Alkemister.  Fiiiska  Vetensfcapss< 
lueddeladt  den  15  April,  1867.  11.  p..  n.  d.  1 10  pf 
[Helsingfors,  1870?] 

BARI.KT,  F.  Cn, 
Hssai  de  chituie  synth^tique.     Kditioti  de  I'liyperchimie.     Dt 
edition.     Paris,  1897.     i6tno.     43,  [5]  pp. 

B.\l<KKTT,    Fk.VNXrS. 

The  Lives  of  the  Alchemystical  Philosophers,  with  a  critic 
logue  of  books  in  occult  chemistry.     London,  18(5, 
Svo. 

(.7  Waite,  A.  E. 


SECTION  VI. — ALCHEMICAL   LITERATURE   OF    I9TH   CENTURY.       20I 

Bauer,  Alexander.     [Cont'd.] 

Chemie  und  Alchymie  in  Oesterreich  bis  zum  Beginn  des  xix.  Jahr- 
hundert.     Eine  Skizze.     Wien,  1883.     iv,  85  pp.     8vo.     111. 

BfeGiN,  Emile  Auguste. 

Chimie  et  alchimie.  Lacroix  et  Ser6  ;  Le  moyen  dge  et  la  renais- 
sance.    Paris,  1849.     Vol.  II.     4to. 

Berthelot,  Marcelin. 

La  chimie  au  moyen  dge.     Paris,  1893.     3  vols.     4to.     111. 

I.   Doctrines  et  pratiques  chimiques. 

II.  L' alchimie  syriaque. 

III.  L' alchimie  arabe. 

Reviewed  by  H.  C.  Bolton  in  J.  Am.  Chem.  Soc.,  voL  xviii,  No.  5 
(May,  1896). 

Les  origines  de  I'alchimie.     Paris,  1885.     xx,  445  pp.     8vo. 
Illustrated  with  facsimiles  of  MSS.  and  a  portrait  of  Berthelot. 

Berthelot,  Marcelin,  et  Ch.-Em.  Ruelle. 

Collection  des  anciens  alchimistes  grecs,  publi^e  sous  les  auspices  du 
Minist^re   de  1* instruction  publique.     Paris,    1 887-1 888.     4to. 

III.  Three  parts  :  xxviii,  268  ;  i,  459  ;  i,  428  pp. 

The  fountain  head  of  information  on  the  earliest  manuscripts  of  chem- 
istry and  alchemy. 

Bolton,  Henry  Carrington. 

Catalogue  of  Works  on  Alchemy  and  Chemistry  exhibited  at  the 

Grolier  Club,  29  East  Thirty-second  street,  New  York,  January 

i6th  to  January  26th,  1891.     32  pp.      i8mo. 
This  contains  1 10  titles  with  annotations. 

Contributions  of  Alchemy  to  Numismatics.  Read  before  the  New 
York  Numismatic  and  Archaeological  Society  December  5,  1889. 
Author's  edition.  New  York,  1890.  44  pp.  sm.  4to.  Three 
plates. 

The  Follies  of  Science  at  the  Court  of  Rudolph  II.  Milwaukee, 
1903*.     8vo.     111. 

The  Literature  of  Alchemy.  Pharm.  Review,  vol.  19.  Nos.  4  and 
5  (April-May,  1901).      11  pp.     8vo. 

Notes  on  the  Early  Literature  of  Chemistry.  No.  i  :  Were  the 
Alchemists  acquainted  with  oxygen?      Amer. *  Chemist,  Vol. 

IV,  p.   170  (1873),  No.   5:  Definitions  of  Chemistry  and  Al- 
chemy.    Amer.  Chemist,  Vol.  v,  p.  215  (1874). 


202  BIBLIOGRAPHY   OF   CHEMISTRY. 

Bolton,  Henry  Carrington.     [Cont'd.] 

The  Revival  of  Alchemy.     Science,  N.  S.,  vol.  vi,  p   853  (Decem- 
ber 10,  1897). 

Brande,  W.  T. 
A  Sketch  of  the   History  of   Alchemy.     The  Quarterly  JoumaU 
Vol.  IX  (July,  1820).     pp.  225-239. 

Brown,  Samuel. 

Lectures  on  the  Atomic  Theory  and  Essays,  Scientific  and  Literary. 

Edinburgh  and  London,  1858.    2  vols.    8vo.    Vol.  i  :  x,  357  pp. ; 

vol.  2  :  384  pp. 

Contains  an  essay  on  Alchemy  and  the  Alchemists. 

Cambriel,  L.  p.  Francois. 

Cours  de  philosophic  herm^tique,  ou  d'alchimie,  en  dix-neuf  lemons. 

Paris,  1843.     215  pp.     i2mo. 

This  book  was  reviewed  by  M.  E.  Chevreul  in  the  Journal  des  Savants, 
1 85 1,  in  four  articles. 

Cap,  p.  a. 

L'alchimie  au  xiii  si&cle.     Paris,  1861.     8vo. 

Carini,  Isodoro. 
SuUe  scienze  occulte  nel  medio  evo  e  sopra  un  codice  delta  famiglia 
Speciale.     Discorso  letto  all'Accademia  di  scienze  e  lettere  in 
Palermo.     Palermo,  1872.      98,  xxxii  pp.     8vo. 

Chaucer,  Geoffroy. 

The  Chanouns  Yemannes  Tale.     Edited  by  Walter  W.  Skeat.    Second 

edition,     Oxford,  1879. 

The  Clarendon  Press  Series. 

Chevreul,  Michel-Eugene. 

Examen  critique  au  point  de  vue  de  Thistoire  de  la  chimie  d'un  ecrit 
alchimique  intitule  Artefii  Clavis  majoris  sapientiae.  Pr^sente 
k  r  Academic  des  sciences  le  2  avril  1867.  [Paris,  1867.]  82  pp. 
4to. 

Christmas,  Henry. 
The  Cradle  of  the  Twin  Giants,  Science  and  History.     London,  1849. 
2  vols.     8vo. 

Book  V  in  Vol.  II  contains  an  historical  essay  on  alchemy. 

Cyliani. 

Hermes  devoile,  dedie  h  posterite.     Paris,  1832..     64  pp.     8vo. 


section  vi. — alchemical  literature  of  i9th  century.     203 

Dee,  John. 

The  Private  Diary  of  Dr.  John  Dee  and  the  Catalogue  of  his  Library 
of  Manuscripts,  from  the  original  manuscripts  in  the  Ashraolean 
Museum  at  Oxford,  and  Trinity  College  Library,  Cambridge. 
Edited  by  James  Orchard  Halliwell.  London,  1842.  viii,  102  pp. 
4to. 

Desormes,  E.,  and  Adrien  Basile. 

Dictionnaire  d'occultisme.  Sciences  occultes.  Soci6t6s  secretes. 
Premiere  section.     Paris,  1897,     i8mo. 

Dewar,  James. 

Selected  Extracts  from  different  authors  on  Alchemy  in  relation  to 
modern  Science.  [From  Proc.  Roy.  Inst.,  1884.]  London, 
1884.     8vo. 

DiBBITS,   H.   C. 

De  Steen  der  Wijzen.  Toespraak  bij  de  inwijding  van  het  nieuwe 
Laboratorium  voor  anorganische  scheikunde  van  de  Universiteit 
te  Utrecht.     Utrecht,  1903.     8vo. 

Eaton,  T.  J. 

History  of  Alchemy,  a  paper  read  before  the  Kansas  City  Academy 
of  Science,  September  25,  1877.  Western  Review  of  Science 
and  Industry,  October,  1877. 

Encausse,  G. 

See  Papiis. 

Km  MENS,  Stephen  H. 

See  Toward  Knowledge  of  Natural  Things. 

Engler,  C. 

Der  Stein  der  Weisen.  Festrede  bei  dem  feierlichen  Acte  des  Direc- 
torats- Wechsels  an  der  Grossherzoglichen  badischen  technischen 
Hochschule  zu  Karlsruhe  am  9.  November,  1889.  Karlsruhe, 
1889.     26  pp.     roy.  8vo. 

Escodeca  de  Boisse. 

Les  alchimistes  du  xix  si^cle.    Epitre  k  Nicolas  Flamel.     Paris,  1 860. 

Eyssenhardt,  Franz. 

Arzneikunst  und  Alchemic  im  siebzehnten  Jahrhundert.     Sammlung 

gemeinverstandlicher  wissenschaftlicher  Vortrage.   N.  F.  Vierte 

Serie,  Heft  96.     Hamburg,  1890. 

Contains  a  sketch  of  Francesco  Giuseppi  Borri,  1625- 1700. 


204  bibliography  of  chemistry. 

Faulstich. 

I)er  Stein  der  Weisen.     Programm.     Berlin,  1844.     i2mo. 

FlOUIER.  LoriS  GUILLAUME. 

L'alchimie  et  les  alchimistes.     Essai  historique  et  critique  sur  la 
philosophie  herm^tique.     Paris,  1855. 

Troisifeme  Edition.     Paris,  i860.      i2mo.     pp.  iv-421. 

Kntertaining  and  popular ;  founded  on  Schmieder's  Geschichtc  dcr 
Alchemie. 

KiGuixs,  Benedictus. 
A  Golden  and  Blessed  Casket  of  Nature's  Marvels.     Now  first  done 
into  English  from  the  German  original  published  at  Strasburg 
in  the  year  1608.      [By  Arthur  Edward  Waite.]     London,  1893. 
xxxi,  361  pp. 

F'OORD,  G. 

Lecture  on  Alchemy.     Chem.  News,  Vol.  48,  p.  93  (1883). 

Genty,  Achillk  [/idiior]. 

La  Fontaine  des  amoureux  de  science  composde  par  Jehan  de  la  Fon- 
taine, de  Valenciennes,  en  la  Comtd  de  Henault.     Poeme  her- 
metique  du  XV*  si&cle.     Paris,  186 1.     93  pp.     i2mo. 
Contains  also  '*  Ballade  du  secret  des  philosophes.** 

Gessmann,  G.  W. 

Die   Geheimsynibole   der   Chemie   und    Medicin   des    Mittelalters. 
Eine  Zusammenstellung  der  von  den  Mystikem  und  Alchymis- 
ten  gebrauchten  geheimen  Zeichenschrift.  nebst  einem  kurz- 
gefassten  geheimvvissenschaftlichen  Lexikon.     Graz,  1900. 
One  hundred  and  twenty  lithographic  plates.     Seven  indexes. 

GiLDKMEISTER,  J. 

Alchymie.    Zeitschrift  der  deutschen  morgenlandischen  Gesellschaft. 
Leipzig,  1876.     Vol.  xxx,  pp.  534-538. 

Gladstone,  J.  H. 

The  Birth  of  Alchemy.     The  Argonaut,  January,  1876. 

A  sketch  of  Chinese  alchemical  knowledge.    S^f  Martin,  \V.  \.  P. 

Gold  from  Sea  Water  at  a  Profit.     The  Facts..    Series  one  and 
two.     The  Electrolytic  Marine  Salts  Company.     Boston,  n.  d. 

[1898].     8  pp.     i2mo. 

S^f  Sketch  of  the  Discovery.     .     .     . 


section  vi. — alchemical,  literature  of  i9th  century.     205 

Harless,  G.  C.  Adolf  von. 

Jacob  Bohme  und  die  Alchymisten.  Ein  Beitrag  zur  Verstaiuliiiss 
J.  Bohme's.     Berlin,  1870.     8vo. 

Hartmann,  Joseph. 

Alcheniie  und  Arkanologie  im  Gegensatze  zur  Schulmedicin.  Die 
Arkana,  die  Remedia  divina  der  alten  Alchemisten.  Ziirich, 
1888.     32  pp.     8vo. 

Havkn,  Marc. 

La  vie  et  les  oeuvres  de  Mattre  Arnaud  de  Villeneuve.  Paris,  1896. 
4to.     111. 

Portrait. 

Hermks  Trismegistus.  Einleitung  in  das  hochste  Wissen  :  von 
Kenntniss  der  Natur  und  des  darin  sich  offenbarenden  grossen 
Gottes  .     .     Verfertigt  von  Alethophilo,  1786.     Stuttgart. 

1855.     256  pp.      i8nio. 

Hermetic  (The)  Museum  restored  and  enlarged.  .  .  .  Now  first 
done  into  English  from  the  Latin  original,  published  at  Frank- 
fort in  the  year  1678.  London,  1893.  2  vols.  sni.  4to.  Vol. 
I  •  357  PP-     Vol.  2  :  322  pp.     111. 

Translated  and  published  by  Arthur  Kdward  Waite,  q.  v. 

Hermetisches  Journal,  zur  endlichen  Beruhigung  fiir  Zweifler  und 
Sucher  von  der  hermetischen  Gesellschaft.  i  No.  Caniburg, 
1802. 

Followed  by  : 

Hermes,  eine  Zeitschrift  in  zwanglosen  Heften  zur  endlichen  Beru- 
higung fiir  Zweifler  und  Sucher  herausgegeben  von  L.  F.  von 
Sternhagen  in  Karlsruhe. .    Karlsruhe  (?),  1805. 

Hitchcock,  Ethan  Allen. 

Remarks  upon  Alchemy  and  the  Alchemists,  indicating  a  method 
of  discovering  the  true  nature  of  Hennetic  Philosophy,  and 
showing  that  the  search  after  the  Philosophers'  Stone  had  not 
for  its  object  the  discovery  of  an  agent  for  the  transmutation 
of  metals.     Boston,  1857.     ^v,  304  pp.     8vo. 

Swedenborg,  a  Hermetic  Philosopher.  Being  a  sequel  to  Remarks 
on  Alchemy  and  the  Alchemists.  Showing  that  Emmanuel 
Swedenborg  was  a  hermetic  philosopher  .  .  .  New  York, 
1858.     352  pp.     8vo. 


206  BIBLIOGRAPHY    OF   CHEMISTRY. 

HoEFER,  Ferdinand. 

Histoire  de  la  chimie  depuis  les  temps  les  plus  recules  jusqu'a  notrc 
6poque  .  .  .  Paris,  1 842-1 843.  2  vols.  8vo.  Vol.  I: 
X,  510  pp;  vol.  II,  viii,  518  pp. 

Deuxi^me  Edition  revue  et  augmentde.     Paris,  1 866-1 869. 
2  vols.     8vo. 

The  alchemical  portion  is  now  supplanted  by  the  works  of 
Berthelot. 

Hopkins,  Arthur  John. 

Bronzing  Methods  in  the  Alchemistic  Leyden  Papyri.  Cheni.  News, 
vol.  85,  p.  49  (January  31,  1902). 

Hyperchimie  (L*).     Revue  mensuelle  d'alchiniie  et  d'hermdtisme  et 

de  medecine  spagyrique.     Organe  de  la  Soci6t6  alchimique  de 

France.     Directeur:  F.  Jollivet-Castelot.      R6dacteur-en-Chef 

S6dir.     Douaiet  Paris,  1895-1901.     6  vols.     4to. 

From  April,  1900,  with  the  sub-title:  Rosa  Alchemica,  q,  v. 

Idice  alchimique  (L'  ) .     Publide  par  la  Societe  alchimique  de  France. 
Paris,  1900. 

Jacob,  P.  L. 

Curiosites  des  sciences  occultes,  alchimie,  .  .  .  etc.  Paris,  1885. 
391  pp.     8vo. 

Jacquemar. 

La  pierre  philosophale  et  le  phlogistique.     Paris,  1876.     8vo. 

Janet,  Pierre. 

Baco  Verulamius  alcheniicis  philosophis  quid  debuerit.  Paris,  1889. 
8vo. 

Jollivet-Castelot,  pRANgois. 

L'alchimia  sommario  storico  ;  tradotto  e  anipliato  da  Pietro  Boniia. 

Napoli,  1900.     98  pp.     i6nio. 
Biblioteca  esoterica  italiana. 

Comment  on  devient  alchimiste.  Traite  d'herm^tisme  et  d*art  spa- 
gyrique base  sur  les  clefs  du  Tarot.  Paris,  1897.  xxiii,  417 
pp.      i2mo.     Portraits  and  ill. 

L'hylozoisme.  L' alchimie.  Les  chiniistes  unitaires.  Avec  intro- 
duction de  P.  S6dir.     Paris,  1896.     76  pp.     i6mo. 

La  vie  et  Tame  de  la  matiere.  I{ssai  de  physiologic  chimique. 
jfitudes  de  dynaniochimie.      Paris,  1894.      199  pp.      i2mo. 


SP:CTI0N  VI. — ALCHEMICAL   LITERATURE   OF    I9TH    CENTURY.       207 

JoNSox,  Bkn. 

The  Alchemist,  edited,  with  introduction,  notes,  and  glossary,  by 
Charles  Montgomery  Hathaway,  Jr.  A  thesis  presented  to  the 
Faculty  of  the  Graduate  School  of  Yale  University  in  candi- 
dacy for  the  degree  of  Doctor  of  Philosophy.  New  York,  1903. 
8vo. 

K.. ,  H. 

The  Alchemists.  The  Mirror  of  Literature,  Amusement,  and  In- 
struction.    London,  1840.     304  pp.     8vo.. 

Kastnkr,  Karl  Wilhelm  Gottlob. 

Physikalisch-chemische  Abhandlungen  oderBeitrage  zurBegriindung 
einer  wissenschaftlichen  Chemie.  Frankfurt  und  Heidelberg, 
1 806- 1 807.     2  vols. 

Kelly,  Edward. 

The  Alchemical  Writings  of  E.  K.  Translated  from  the  Hamburg 
edition  of  1676  and  edited  with  a  biographical  preface  [by 
Arthur  Edward  Waite].     London,  1893.     Ixvii,  153  pp.     8vo. 

Kiesewetter,  Karl 

Geschichte  des  Occultismus.     Leipzig,  1895.     2  vols.     8vo. 

VoL  II,  pp.  xxvii,  749.     Die  Geheimwissenschaften.     Erstes  Buch. 
Die  Alchymie. 

Klaproth,  J. 

Sur  les  connoissances  chimiques  des  Chinois  dans  le  viii*  sifecle.  St. 
Petersburg  Acad.  Sci.  Mdmoires.     Vol.  11,  1810. 

Kothnkr,  p. 

Die  Goldmacherkunst  im  Mittelalter  und  in  der  Gegenwart. 
Zeitschr.  Naturforsch.     Stuttgart,  1903.     8vo. 

Kopp,  Hermann. 

Die  Alchemic  in  alterer  und  neuerer  Zeit.  Ein  Beitrag  zur  Cultur- 
geschichte.  Heidelberg,  1886.  2  vols.  8vo.  Vol.1:  xiv,  260 
pp.  ;  vol.  II  :  vi,  425  pp. 

Beitrage  zur  Geschichte  der  Chemie.     Braunschweig,    1869- 187 5. 
4  parts.     8vo. 

Geschichte  der  Chemie.     Braunschweig,  1843- 1847.     4  vols.     8vo. 

Portraits  of  Lavoisier,  Berzelius,  Davy,  and  IJebig. 

Zeitalter  der  Alcheniie,  vol.  i,  pp.  40-83. 

Specielle  Geschichte  der  Alchemie,  vol.  11,  pp.  141-262. 


2o8 


BIBLIOGRAPHY    OF   CHEMISTRV. 


KoPP,  Hermann.     [Cont'd.] 

Remarqnes  concernam   ' '  Les  Origines  de  rAIcliimie  "  de  M. ' 

thelot  et  les   "  Beitrage  zur  Geschichte  der  Chemie  "  de  H. 

Kopp.     Paris  et  Heidelberg,  1886.     xvi.'ja  pp..      8vo. 
Uber  den  Verfall  der  Alcliemie  und  die  hermetische  Gesellschaft. 

Gies-sen,  1847.     i,  34  pp.     8vo. 

Lacroix,  Paul. 
Chemistry  and  Alchemy   [in  the  Middle  Ages] .      Science  and  Lit- 
erature in  the  Middle  Ages  and  at  the  period  of  the  ReDaissanc«. 
New  York,  1S78.     pp.  174-199.     sm.  4to,     111. 

Latz,  Gottlieb. 

Die  Alchemie,  das  ist  die  Lehre  von  den  grossen  Geheim-Mitteln  der 
Alchemisten  und  den  Specutationen  welche  man  an  sie  kniipfte. 
Bonn,  1869.     vi,  570  pp.     4to.     Privately  printed. 

Mystical,  cabalistic,  occult,  inscrutable,  whimsical,  and  valueless. 

LeKmaks,  C. 

Papyri  graeci  Musei  antiquarii  publici  Lugduni-Batavoruni.  Tomus 
II.     Lugdnni-Batavorum,  1885.     viii,  310  pp.     4to. 

Lekmina,  Julhs  [Ediior]. 
Collection  d'ouvrages  relatifs  aux  sciences  herm^tiques  sous  la  direc- 
tion de  J.  L.  L'or  et  la  transmutation  des  metaux  par  G. 
Theodore  Tiffereau.  M^moires  et  conferences  precedes  de 
Paraceise  et  I'alchiraie  au  xvi  si&cle  par  M.  Franck.  Paris, 
1889.  X,  184  pp.  r2ino. 
.SV^  Tiffereau,  G.  T. 

Lewinstein,  Gustav. 

Die  Alchemie  und  die  Alchemisten,     Berlin.  1870.     36  pp.     8vo, 

Samniliiii^  gemeinverstamllicher  wissenscbafllicher  Vortrage.  V.  Serie, 


Lucas,  Loi'is. 

Le  roman  alchimiqiie,  c 
La  chimie  nouvelle. 


les  Denx  baisers.     Paris,  1857. 
Paris,  1854.     iSnio.     111. 


LuTZ  zu  Laufhlfingen,  Markus. 

Chemische  Analyse  und  Synthese  des  M.  L.  7,u  L. .  ein  alchymistischer 
Versuch  von  einem  Mystiker  des  igten  Jahrhunderts,  Luzem, 
1816.     151  pp.     i6mo. 


SECTION  VI. — ALCHEMICAL,   LITERATURE   OF    I9TII    CENTURY.       209 

I^rzi,  W. 

Das  Ende  des  Zeitalters  der  Alchemie.  uud  der  Beginn  der  iatro- 
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burg.    Salzburg,  1878.     8vo. 

Barbaglia,  G.  a.     Sulla  vita  e  sulle  opere  di  Paracelso.     Milano, 

1875. 
Bibliography  of  the  Paracelsus  Library  of  the  late  E.  Schubert, 
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son, John  ;  also  Rolilfs,  II.,  and  Schubert,  E. 


212  BIBLIOGRAPHY    OF    CHEMISTRY. 

Paracelsus.     [Cont'd.] 

Netzhammer,  R.    Theophrastus  Paracelsus.    Das  Wissenswertheste 
iiber  dessen  Leben,  Lehre  und  Schriften.    Nach  seinen  Schriften 
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Sudhoff,  Karl.  Versuch  einer  Kritik  der  Echtheit  der  Paracel- 
sischen  Schriften.  Theil  i  :  Bibliographia  Paracelsica.  Be- 
sprechung  der  unter  TheophravSt  von  Hohenheim's  Nainen  1527- 
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Naturf.  Ges.),  1898.     72  pp.     8vo. 
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inschaftliclie  Abhandlung 
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von  J.  S.  in  Stuttgart.     Inhalt :   Magie,  Alchemie, 
Catalog  No.  47.      [Stuttgart],  1874.     34  pp.     8vo. 
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The  author  endeavors  to  establish  by  historic  proofs  the  verity  of 
transmutation.     Erudite  and  credulous. 

SCHOTTE,  H.  E. 

L'alchimiste  moderne,  ou  la  nouvelle  creation  du  monde.  Fantas- 
magorie.     Paris,  1885.      i2mo.. 

» 

ScHULTZE,  Ernst. 

Das  letzte  Aufflackern  der  Alchemie  in  Deutschland  vor  100  Jahren. 
(Die  Hermetische  Gesellschaft  1796-1819.)  Ein  Beitrag  zur 
deutschen  Kulturgeschichte.     Leipzig,  1897.     44  pp.     8vo. 

Schwertzer,  Sebalt. 

Kell,  Richard.  S.  S.  als  Kursachsischer  Faktor  und  Kaiserlicher 
Berghauptmann.  Inaugural  Dissertation.  Leipzig,  188 1.  80  pp. 
8vo. 

Sketch  (A)  of  the  Discovery  of  a  commercially  profitable  process  for 
the  extraction  of  gold  and  silver  from  sea- water.  [Boston, 
1897  ?]      14  pp.      i2mo. 

Published  by  the  Electrolytic  Marine  Salts  Company  ;  see  Gohl  from 
Sea-Water. 

Spencer,  E. 

L'alchimiste,  chansonette,  paroles  d'E.  Joullot.  Avec  accompagne- 
ment  de  piano.      Paris,  1903. 

Steele,  Robert. 

Alchemy  in  England.  The  Antiquary,  vol.  xxiv,  p.  99  (Septem- 
ber, 1891). 
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STKINDBKKG,   AlGLSTK. 

Introduction  a  une  cliimie  uiiitaire.  (Premiere  esquisse.)  Paris, 
1S95.     3^  pp.     8vo. 

The  author  clniiiis  that  the  metals  are  composed  of  those  inorganic 
and  organic  elements  wbo.se  molecular  weights  equal  the  atomic 
weij(hls  of  the  melals  :  Si^C,H,r_28;  An  ^  FcjS  =  197  1  and 
cites  experimental  proofs. 

SvATEK, Joseph 
Ciilturliistorische  Bilder  aus  Bohuieii.     Wien.iSyg.     311  pp.     8vo. 
Contains  11  chapter  on  alchemy  in  Itoheniia. 

Thomas  Aquinas,  Saint. 
Trait^  de  la  pierre  philosophale.     Traduit  du  latin  pour  la  premiere 
fois  et  prdced^  d'une  introduction.     Paris,  1898.      i6mo. 
Bibliothdque  rosicrucienne. 

Thompson,  C.  J.  S. 
The  Mystery  and  Romance  of  Alchemy  and  Pharmacy.     London, 
1897.     XV.  335  pp.     8vo.     111. 

Thukneisbrr  /.um  Thurn,  Lkonhard. 

Franz,  R.    Ueberden  AlchemistenL.  T.  zuniT.     Berlin,  1875.    410. 

TiFFEREAU.  C.  THfeODORK. 

L'art  de  faire  de  Tor.  Conference  faite  au  theatre  de  la  Galerie 
Vivienne  le  24  Mai  1892.     Paris,  1892.     36  pp.     12  ino. 

I-'art  de  faire  de  Tor.  La  transmutation  du  fer,  du  cuivre.  et  de 
I'argent  en  or.      Paris,  1896.      8vo. 

Les  tn^taux  sont  des  corps  composes.  La  production  artificielle  des 
m^taux  pr^cieux  est  possible  et  un  fait  avcrc.  Suivi  de  Para- 
celse  et  I'alchimie  au  xvi'  sitScle  par  M.  Franck.  Paris.  1S55. 
xxii,  114  pp.     i2mo. 

Deuxienie  ddition,  1856. 

Tonni-Bazza,  Lorknzo. 

D^ll'alchimia  e  de^Ii  alchimisti.     Dissertazione.     Pavia,  185S. 

TopELitrs,  Z. 
Times  of  Alchemy.     Translated  from  the  Original  Swedish.     Chi- 
cago, 1884.     331  pp.     i2mo. 

Tow.vRD  Knowli:i>ge    of   Natiral   Things.      New  York,   1897. 
16  pp.     long  i2mo. 

The  cover  bears  the  title  :  Arcana  N'atiira-,  The  iiamphlel  deals  with 
Arneulauriini  and  the  Philosophers'  Stone,  translated  from  /.a 
Nitlure,  June  5,  1897. 
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Tripied. 

Dii  vitriol  philosophiqueet  sa  preparation.  Paris,  1896.  56  [i]  pp. 
i6nio. 

Ti'RBA  (  The)  Philosophorum.  or  Assembly  of  the  Sages,  called  also 
the  Book  of  Truth  in  the  Art  and  the  third  Pythagorical  Synod. 
An  ancient  alchemical  treatise  translated  from  the  Latin,  the 
chief  readings  of  the  Shorter  Codex,  parallels  from  the  Greek 
alchemists,  and  explanations  of  obscure  terms,  by  Arthur  Edward 
Waite.     London,  1896.     iv,  211  pp.     8vo. 

\\VLENTINUS,   BaSILIUS. 

The  Triumphal  Chariot  of  Antimony.  With  the  commentary  of 
Theodore  Kerckringius.  Being  the  Latin  version  published  at 
Amsterdam  in  the  year  1685,  translated  into  English,  with  a 
biographical  preface  [by  Arthur  Edward  Waite].  London, 
1893.     xxxiii,  204  pp. 

Hildebrand,  H.  Der  Alchemist  B.  V.  Einladungsschrift.  Zerbst, 
1876.     38  pp.     4to. 

Vallet  i)E  Viriville. 

Des  ouvrages  alchimiques  attribuds  d  Nicolas  Flamel.  M^moires  de 
la  Societd  imperiale  des  Antiquaires  de  France.  26  pp.  8vo. 
[Paris.] 

Verze,  J.  Marcus  de  [E.  Bosq]. 

La  transmutation  des  mdtaux.  L'or  alchimique,  Targentaurum. 
Divers  procedes  de  fabrication  avec  lettres  et  documents  k 
I'appui.     Paris,  1902.     48  pp.      i6mo. 

Verzeichniss  einer  alchvmistischen  Bibliothek  an  seltenen 
Manuscripten  und  Druckwerken  aus  alterer  Zeit.  Gotha,  1859. 
16  pp.     Svo. 

Vlasto,  K. 

Les  origines  de  I'alchimie  par  M.  Berthelot.  Analyse.  Paris,  1886. 
24  pp.     Hvo. 

VULPIUS,  (t. 

Ueber  die  Alchemisten.  Kin  im  historisch-philosophischen  Verein 
in  Heidelberg  gehaltener  Vortrag.     Heidelberg,  1874.     8vo. 
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Waite,  Arthur  Edward. 
Collectanea  Chemica,  being  certain  select  treatises  on  alchemy  and 
hermetic  medecine,  by  Eirenaeus  Philalethes,  Francis  Antony, 
George  Starkey,  Sir  George  Ripley  and  Anonymous  unknown. 
Edited  by  A.  E.  Waite.     London,  1893.     160  pp.      8vo. 

See  Hermetic  (The)  Museum;  Kelly,  Edward;  New  Pearl  (The)  of 
Great  Price ;  Valentinus,  Basilius ;  Figulus,  Benedictiis  ;  Turba 
(The)  Philosophorum  ;  Paracelsus,  The  Hermetic  and  Alchemical 
Writings  of. 

Lives  of  Alchymistical  Philosophers,  based  on  materials  collected  in 

1 81 5  and  supplemented  by  recent  researches.     .     .     .     To  which 

is  added  a  Bibliography  of  Alchemy  and  Hermetic  Philosophy. 

London,  1888.     315  pp.     8vo. 
Cf.  Barrett,  Francis. 

• 

Weech,  von. 

Verfolgte  Alchymisten.  Zeitschrift  f iir  die  Geschichte  des  Oberrheins 
herausgegeben  von  dera  Grossherzoglichen  General- Landes- 
archive  zu  Karlsruhe.     Vol.  xxv.     pp.  468-470.      1873. 

Two  original  letters,  dated  1605  and  1607,  showing  fate  of  Honauer 
and  Seton. 

Wild,  Johann  Rudolph. 

Versuch  einer  Characteristik  des  Verhaltnisses  der  Alchemie  zur 
Magie,  Astrologie  und  verwandten  ahnlichen  Wissenschaften, 
mit  besonderer  Beriicksichtigung  der  alchemistischen  Zeichen. 
Cassel,  1841.     68  pp.     8vo.     Eight  plates. 

Wrany,  Adalbert. 

Geschichte  der  Chemie  und  der  auf  chemischer  Grundlage   beru- 

henden  Betriebe  in  Bohmen  bis  zur  Mitte  des  19.  Jahrhunderts. 

Prag,  1902.     vii,  397  pp.     8vo. 

Chapter  I,  pp.  1-43,  treats  of  the  history  of  alchemy. 

Zachar,  Otakar. 

Alchymista  Bavor  Rodovsky  Z  Hustiran  a  jeho  fukopis  nyni  Ley 
densky.     Knapsal  O.  Z.     V  Praze,  1902.     35  pp.     8vo. 

Mistra  Antonia  z  Florencie  Cesta  spravedliva  v  alchymii.  (L.  1457.  > 
Z  fukopisu  Musea  krdlovstvi  Cesk6ho  vydal  O.  Z.  V  Praze,. 
1899.      106  pp.      i8mo.     111. 

ZiMPEL,  Chas.  F. 
Bemerkungen  iiber  den  Stein  der  Weisen  (Lapis  Philosophorum)  als 
Universal-Heilmethode  zur  moglichen    Verhiitung  des  Todes. 

Wiirttemberg,  1879.     24  pp.     8vo. 

Contains  a  list  of  48  works  of  the  author. 
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AcRTYLKN  IN  WissKNSCHAKT  UNI)  INDUSTRIE.  Cexitralorgan  fiir  die 
Gesaninitinteressen  der  Acetylen-  und  Carbidtechnik.  Heraus- 
gegeben  von  M.  Allschul  und  K.  Scheel.  5  vols.  4to.  Halle 
a.  S.,  1 898-1902  + 

Acktvlkn-Kalknder. 

.SW'  Kalender  fiir  Acetvleniker. 

AHRRNs,  Felix  B. 

See  Chemische  Zeitschrift. 

Album-Annuaire  de  i/AcfeTVLfeNK.  Laboratoires,  usines,  appareils, 
emploi.     Rddige  par  P.  Hubert.     Paris,  1899. 

Allgemkinkr  Axzei(;kr  der  Thon-Industrie  fOr  das  Konigreich 
Sachsen  I'Ni)  die  Thuringischen  Staaten.  Fachblatt  fiir 
Ziegel-,  Chamotte-,  Thonwaaren-,  Kalk-  und  Cement-Industrie. 
1897-Sept.,  1801.  Redacteur  :  B.  Pfretzschner.  5  vols.  4to. 
Dresden,  1 897-1 901. 

.    ( 'oniinued  as 
Ton-Industrie.    Oct.,  1901-Sept.,  1902.   i  vol.  4to.   Dresden,  1902 -|- 

Altschui,,  M  ,  and  K.  Schkkl. 

See  Acetylen  in  Wissenschaft  und  Industrie. 
Also  Jahrbuch  fiir  Acetylen  und  Carbid. 

American  Ki.ectrochhmic.vl  Society.     .Sir  Transactions. 
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II 
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Annali  di  farmacoterapia  e  chimica  biologica,  continuazione 
degli '  'Annali  di  chimica  applicata  alia  medicina, ' '  della  *  *  Rivista 
di  chimica  medica  e  farmaceutica,"  degli  '*  Annali  di  chimica  e 
farmacologia."  Direttori  :  D.  Baldi,  G.  Bufalini,  G.  Coronadi. 
Milano,  1900. 

Annuaire  des  brasseurs  et  des  malteurs  en  1899,  avec  notes 
pratiques  et  renseignements  utiles,  par  G.  Gras.      Paris,  1899. 

Annual  Report  of  the  Chemical  Examiner  and  Bacteriologist 
to  the  Government  of  the  Northwestern  Provinces  of  India  and 
Oudh  and  of  the  Central  Provinces  for  the  year  1894— 1902. 
Allahabad,  1895-1903-f.     Fol. 

Association  of  Official  Agricultural  Chemists.  Proceedings 
of  the  Conventions. 

See  in  Section  VII,  Bulletins  of  the  Division  of  Chemistry. 

Baldi,  D,  G.  Bufalini,  and  G.. Coronadi. 
See  Annali  di  farmacoterapia. 

Beitrage  zur  chemischen  Physiologie  und  Pathologie.  Her- 
ausgegeben  von  F.  Hofmeister.  2  vols.  8vo.  Braunschweig, 
i90[-i902. 

From  Vol.  II  (1902),  7viih  the  subtitle :  Zeitschrift  fur  die  ^esammte 
Biochemie. 

BERICHT  tJBER  DAS  CHEMISCH-HYGIENISCHE  UnTERSUCHUNGSAMTDER 

Stadt  Stralsund  (zugleich  amtliche  Nahrungsmittel-Unter- 
suchungsstation  fiir  Kreis  Grimmen)  fiir  die  Zeit  von  i.  April 
1894 bis  v^i-  Marz  1899.     Von  A.  Schlicht.     Stralsund,  1900. 

BERICHT    DbER     den    III.    INTERNATIONALEN    CONGRESS   FIjR    ANGK- 

WANDTE  Chemie.  Wien,  1898.  Verfasst  von  dem  General- 
secretar  des  Congresses  F.  Strohmer.    3  vols.    8vo.  Wien,  1899. 

Bericht  uber   die    10.   Hauptversammlung   der   Vereinigung 

offentlicher  analytischer  Chemiker  Sachsens  in  Chemnitz,  1897. 

I  vol.     8vo.     Weimar,  1898. 

Zeitschrift  fiir  offentliche  Chemie. 

Bericht  Ijber  die  iii.-iv.  ordentliche  Hauptversammlung  des 
VERBANDESselbststandiger  offentlicher  Chemiker  Deutschlands. 
Frankfurt  a-M.  und  Wiesbaden,  189S-1899. 
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Bericiit  uber  die  Thatigkeit  des  milchwirtiischaftlichen 
Instituts  ill  Hameln  im  Jahre  1897-1898.  Hameln,  1898- 
1899.     8vo. 

Bericiite  des  Verbandes  der  Laboratoriums-Vorstande  an 
deutschen  Hochschulen,  1 898-1902.     Leipzig,  1 899-1 902  + 

Biedermann's  CentraIvBLATT  fiir  Agriculturchemie  und  rationellen 
Landwirthschaftsbetrieb.     (Bibl.,  p.  1093.) 
Generalregister  zu  Band  i-xxv :  Jahrgang  1872-1896,  zusammen- 
gestellt  von    K.  Wedemeyer.     Leipzig,  190 1.     8vo. 

BioCHEMiscHES  Centralblatt.  Vollstandiges  Sammelorgan  fiir 
die  Grenzgebiete  der  Medicin  und  Chemie.  Unter  Leitung  von 
B.  Ehrlich,  K.  Fischer,  O.  Liebreich  [and  others]  heransgegeben 
von  C.  Oppenheimer.     i  vol.     8vo.     Berlin,  1903  + 

British  (The)  Food  Journal  and  Analytical  Review.  The 
official  organ  of  the  International  Commission  on  Adulteration. 
London,  1899. 

BoLLETTiNO  CHiMico-FARMACEUTico.  Eco  delle  Societ^  di  farmacia 
italiana.     Milano,  1900. 

Breslau,  UNTKRSi:cHUNGSA>rr.    See  Jahresbericht  des    .     .     . 

Bulletin  de  l*Institut  Pasteur  ;  revues  et  analyses  des  travaux 
de  microbiologie,  m^decine,  biologic  g^n^rale,  physiologic, 
chimie  biologique  dans  leurs  rapports  avec  la  bactdriologie, 
1 902- 1 903.  Comite  de  redaction  :  G.  Bertrand,  A.  Besredka, 
A.  Borrel,  C.   Delezenne,  A.   Marie,  F.    Mesnil.     Paris,  1902- 

1903  + 

Bulletin  de  la  Society  chimique  de  Paris.  (Bibl.,  p.  1089,  and 
ist  Suppl.,  p.  452.) 

Tables  des  anndes  1889  ^  1898  dressees  par  Th.  Schneider.  Paris, 
1 900-1 901.     Two  parts.     8vo. 

Bulletins  of  the  Division  of  Chemistry,  U.  S.  Department  of 
Agriculture.     Washington,  D.  C,  1898-1902. 

For  full  titles  see  names  of  Authors  and  Editors  in  Section  W 

No.  54.  Report  on  an  Investigation  of  Analytical  Methods  for  dis- 
tinguishing between  the  Nitrogen  of  Proteids  and  that  of  the 
simpler  Amids  or  Aniido- Acids  ;  by  J.  W.  Mallet.     1898. 
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Bulletins  of  the  Division  of  Chemistry.     [CoQt'd.] 

No,  55.  The  Fertilizing  Value  of  Street  Sweepings,  by  H.  W.  Wiley 

and  ErviQ  E.  Ewell.     1898. 
No.  56,   Proceedingsof  the  Fifteenth  Annual  Convention  of  the  Asso- 
ciation of  Official  Agricultural  Chemists.    Edited  by  Harvey  W. 

Wiley,     1899. 
No.  57.  Proceedings  of  the  Sixteenth  Annual  Convention  of  the  A.sso- 

ciation  of  Official  Agricultural  Chemists.     Edited  by  Harvey  W. 

Wiley.  ■  1899. 
No.  58,  The  Manufacture  of  Starch  from  Potatoes  and  Cassava.     By 

Harvey  W.  Wiley.     1900. 
No.  59.  The  Composition  of  American  Wines.     By  W.  D.  Bigelow. 

1900. 
No.  60.  The  Sunflower  Plant,  its  cultivation,  composition  and  uses. 

By  Harvey  W.  Wiley.     1901. 
No.  61.  Pure  Food  Laws  of  European  Countries  affecting  American 

Exports.     By  H.  W.  Wiley  and  W.  D.  Bigelow.     1901. 
No.  62.   Proceedingsof  the  Sixteenth  Annual  Convention  of  the  Asso- 
ciation of  Official  Agricultural  Chemists.     Edited  by  Har^-ey  W. 

Wiley,     iqoi. 

CoiUiiiiird  under  the  title 
Bulletins  op  the  Bureau  of  Chemisthy  of  the  U.  S.  Depart- 
ment OF  Agriculture. 
No.  63.  Exhibit  of  the  Bureau  of  Chemistry  at  the  Pan-American 
■  Exposition,  Buffalo,  N.  Y.     1901.     Edited  by  Harvev  \V.  Wilev 

\etal.-\. 
No.  64.  The  Influence  of  Environment  upon  the  Composition  of  the 

Sugar  Beet.     By  Harvey  W.  Wiley.     1901. 
No.  65.   Provisional  Methods  for  the  Analysis  of  Foods.     Edited  by 

H.  W.  Wiley  [r/a/.].      1902. 
No,  66.  Fruits  and  Fruit  Products.     Chemical  and   Microscopical 

Examination.     By  W.  D.  Bigelow  [</a/.].     1902. 
No.  67.   Proceedings  of  the  Eighteenth  Annual  Convention  of  the 

As.sociatiou  of  Official  Agricultural  Chemists.    Edited  by  Harvey 

W.  Wilev.     iQoz. 
No.  68.  The  Chemical  Composition  of  Insecticides  and  Fungicides. 

By  J.  K.  Haywood.     1902. 
No,  69.  Foods  and  Food  Control.     By  \V.  D.  Bigelow.     1902.     Six 

parts. 
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EULLKTINS  OF  THE  BUREAU  OF  CHEMISTRY.       [Cont'd.] 

No.  70.  Manufacture  of  Table  Sirups  from  Sugar  Cane.  By  H.  W. 
Wiley.      1902. 

Chemical  [The]  Society  [of  London]  ,  Abstracts  of  the  Proceed- 
ings of  the.     5  vols.     London,  1 885-1 889. 

From  iSgo  continued  as  : 
Proceedings  of  the  Chemical  Society.       13  vols.       London,    1890- 
1902  -r 

N.  li. — These  "  Proceedings  "  are  independent  of  the  periodical  with 
the  same  title  established  in  1841. 

Collective  Index  of  the  Transactions,  Proceedings,  and  Abstracts, 
1H83-1892.  By  Margaret  D.  Dougal.  London,  ;/.  ^.  [1898]. 
2  vols.     8vo. 

Vol.  i:  pp.  XV-471  ;  Vol.  II  :  pp.  1147. 

Chemical  (The)  Trade  Review,  Edward  Prag,  business  manager. 
Philadelphia,  1902. 

Chemik  Polski.     (Edited  by)  B.  Znatowicz.     Warszawa,  1901. 

[relish  ;  weekly  journal  for  theoretical  and  practical  chemistry.] 

Chemiker-Taschenbuch  fiir  1899-1900  nebst  Mitgliederliste  und 
X'ereinsmittheilungen.  Herausgegeben  von  F.  Peters.  2  vols. 
8vo.     Berlin,  1899- 1900. 

Chemisch-technisches  Repertorium,  Jacobsen,  E.   (Bibl.,  p.  1096. ) 
Siebenter  Generalregister  zu  Jahrgang  31-35  (1892-1896).     Berlin, 
1898.     8vo. 

Chemische  Zeitschrift.  Centralblatt  fiir  die  Fortschritte  der  ge- 
samten  Chemie.  1 901-1903.  Herausgegeben  von  Felix  B. 
Ahrens.     2  vols.     4to.     Leipzig,  1902-1903  + 

Chemisches  Centralblatt.     (Bibl.,  p.  1135.) 

General-Register  iiber  die  fiinf  Jahrgange  1897  ^is  1901  (10  Bande 
1897'  bis  1901")  (Autoren-  und  Sach- Register  ;  'Register  der 
Patentnummern ) ,  bearbeitet  von  Rudolf  Arendt).  Berlin,  1902. 
I  vol.     8vo. 

Chimica  (La)  industriale  ;  ri vista  tecnica,  industriale  e  commer- 
ciale  pubblicata  per  cura  dell'  associazione  chimica  industriale. 
I  vol.     4to.     Torino,  1899. 
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JoURNA.r.  OF  THE  SOCIETY  OF  CHKMICAI,  INDUSTRY.       (Bibl.,  p.  II24.) 

Collective  Index  from    1882-1895.     Vols,  i  to  xiv.      Compiled  by 
F.  W.  Renaut.     London,  1899.     410. 

K.\i,ENDAKZ  DLA  Clkrownikow.  S.  Broniew.ski,  i  T.  Rutkowski. 
Warszawa,  1891-1900.     i2nio. 

KAI.BNDER  fiir  Acetyleiiiker  fiir  das  Jalir  1899,  herausgegeben  von 
H.  F.  B.  Schafer.     1  vol.     i2mo.     Berlin,  189S. 
Continued  as  : 
Acetylen-Kalender  fiir  das  Jahr  1900.    [  vol.    lamo.    Leipzig,  1899.ll 

Kalhnder  und  Wegweiser  fiir  Acetylen-Tecliniker  und  Installateure 
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194;  Wolff,  196;  WoUny,  197; 

Zeisel,  198.     VII.  Association, 

220 ;  Biedermann*s  Centralblatt, 

221. 
Alanin  derivatives.     VIII.  Berg,  Hans, 

240. 
Alantolactone.     VIII.  Sprinz,  372. 
Albumen.     VIII.  Goret,  280. 

compounds.     VIII.   Krieger,   313 ; 

Schultze,  Alb.,  366. 
compounds,  Crystallization  of.  VIII. 

Schulz,  F.  N.,  366. 
Albumin-peptone,    Hydro-chlorids    of. 

VIII.  Zuhl,  396. 
Albuminous  compounds.    VIII.  Meyer, 

Otto,  331. 
Albumoses.     VIII.  Baumann,  Carl,  238. 
from  egg  albumen.     VIII.  Merkel, 

329- 
Alchemy.     (See  Section  VI.) 

Alcohol  in  gastric  contents.  VIII. 
Viersen,  383. 

Alcoholic  fermentation  and  antiseptics. 
VIII.  Knoesel,  308. 

Alcohols  and  alcoholometry.  {See  also 
Distillation  of  liquors,  Fusel  oil, 
Wine.)  III.  Neumann,  19.  V. 
Bedel,  49  ;  Boizard,  57  ;  Briigge- 
mann,  61  ;  Biicheler,  62  ;  De- 
jonghe,  74 ;  Gaber,  89 ;  Giorgi. 
93 ;  Giralt,  93 ;  Girard  and 
Cuniasse,  94  ;  Larbal^trier,  122  ; 
L^gier,  124;  Matthews,  134; 
Robinet,  161  ;  Rocques,  161  ; 
Sebastian,    170;    Sorel,    175; 


Alcohols  and  alcoholometry.  [Cont'd.] 
Springuel,  176;  Trillat,  185. 
VIII.  Cotte,  255. 

Alcohols  and  formaldehyde.  VIII. 
Weber,  Kurt,  386. 

Alcohols,  Oxidation  of.     VIII.  Trillat, 

381. 
Aldazin.     VHI.  Zinkeisen,  395. 

Aldehyde-ammonia    and     cyano-acetic 

ester.    VIII.  Riedel,  Frank, 352. 
Aldehyde-collidin.     VIII.    Bach,    234; 

Castner,  253. 
Aldehyde  -  phenyl  -  hydrazones.    Oxida- 
tion of.     VIII.  Wienands,  391. 
Aldehyde    synthesis,    Gattermann's. 

VIII.  Steckhan,  Ernst,  373. 
Aldehydes.    VIII.  Favrel,  267  ;  Hirsch- 

weh,  294. 
and  alky  1-iod ids,  Condensation  of. 

VIII    Schwab.  366. 
and   benzyl-cyan  id.     VIII.   Henze, 

291. 
and  cyano-acetic  ester.  VIII.  Riedel, 

Frank,  352. 
andethyl-amin.    VIII.  Andr^e,  232. 
and   methyl-amin.     VIII.   Andr^e, 

232. 
Aromatic.     VIII.   Baermann,    235 ; 

Berchelmann,  240 ;  Eggers,  263 ; 

Frenzel,    272 ;  Graf,   Wilhelm, 

281  ;    Hiibner,   297 ;    Koebner, 

309 ;  Lowy,  323  ;  Liihder,  324  ; 

RUPP»  357 ;  Wehmiann,  387. 
Aromatic,    and    hydrogen   cyanid. 

VIII.  Biach,  242. 
Cyano-hydrins   of.       VIII.    Gross, 

283. 
Estimation  of .  VIII.  Volkholz,  384. 
Formation  of  acetals  from.     VIII. 

Lehmann,  Willy,  318;  Raben, 

349. 
in  alcohol.     VIII.  Paul,  Josef,  344. 

phenols  and  aromatic  am  ins,  Con- 
densation of.  VIII.  Claisen, 
253. 

with  double  and  tri])le  carbon  bonds. 
VIII.  Levy,  Paul,  320. 
Aldehydic  acids.     VIII.  Ach,  230. 

Aliphatic  and  aromatic.  VIII. 
Herbst,  291. 
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Aldoxtms.     VIII.  Lommel,  323. 

Aromatic,  and  aroniatic  and  ali- 
phatic iscvcyanates,  VIII.  Nie- 
rop,  339. 
Nitrof^en-alkyl  substituted.  VIII. 
Ltischer.  313. 
Aliphatic  acids.  V.  Garraud,  90.  VIII. 
Gellerstedt,  377  ;  Herzog,  Edu- 

Electrolrsis  of  the  salts  of .     VIII. 

Zimiaermaoti,  Fhilipp,  395. 
Polybasic,  and malonic ester.    VIII. 
Full,  374. 

Aliphatic  alcohols,  Electrolytic  oxida- 
tion of.     VIII.  Bninner,  150. 

Aliphatic  am  ins  and  phosphorus-sulto- 
chlorid.     VIII.  Hiilsberg,  397, 

Aliphatic  bromo-amins.  VIII.  Broich, 
*49. 

Aliphatic  compounds,  Acetyl-amido-hy- 
drazones  of.     VIII.  Grab,  383. 

Aliphatic  diazo-amido  compounds. 
VIII.  Osborne,  Wilhelm,  34a. 

Aliphatic  series,  Hydrazo-  and  azo  com- 
poundsof.  VIII.  Heuser,  Karl, 
393. 

Aliphatic  volatile  acids.  Separation  of. 
VIII.  Scheuer,  360. 

Alkali  metats,  Amalgams  of.  VIII. 
Winter.  H  ,  393. 

Alkali  salts  of  hydrogeu-dioxid  in  aque- 
ous  solutions.     Vm.    Calvert, 

of  non-metallic  and  metallic  acids. 
VIII.     Weinland,  387. 

Alkalimetry.    V.  Astruc,  44  ;  Glaser,  94. 

Alkaloids.  V.  Baraay,  47  ;  Bocquillon- 
Limousin,  j6;  Briihl,  61; 
Causse,  66;  Ecalle,  79;  Pictet, 
A.,  153;  Schmidt,  Julius,  168; 
Springer,  176.  VIII.  Astnic, 
333  ;  Boiling,  344  ;  Causse,  353 ; 
Greimer,  381  ;  Proelss,  348 ; 
Springer,  373. 
Alkyl  derivatives  of.  VIII.  Rosen- 
stein,  356. 
Mydriatic.     VIII.  Henschke,  391. 

Alkins.     VIII.   Brandt,  Leopold.  347. 

A Ikoxy  -  aldehydes,  Aromatic.  VIII. 
Tbeiler,  379. 


Alkoxy-ketoues,      A  ro  ma  tic.    VIII. 

Theiler,  379. 
Alkozy-qutnolin.     VIII.  Gentzen.  377- 
Alkoyl-chlorids.     VIII.    Haussemuiui, 

386. 
Alkyl-Bcridones.      VIH.   Gloi,  178 
Alkyl-aldozims.     VIII.   Wagner,  HonI, 

385. 
Halogen  derivatives  of .  VIII.  Ebert 

363. 
Alkyl-anilins,  Ortho  substituted.     VIII. 

Miihistein,  354. 
Alkyl-areeao-benzoic  acids.      VIII,  E|>- 

penstein,  365. 
Alkyl-glutaric  acid.      VIII.   Betteridge, 

341. 
Alkyl -glycolic  acid,  Hydrazids  and  aiids 

of.     VIII.   Laati,  515. 
Alkyl-malonic  esters  and  hydraiin  bi 

drate.     VIII.    Casar,  Wilhelm. 

3$2. 

Alkyl-naphtho-quinolin.      VIII.  Traub. 

381. 
Alkyl -ortho- toluidin.      VIII.    Blnmer. 

744. 
Alkyl-phenyl-hydrazin.       VIII.    Ill 

399;  Robisch,  353. 
Alkyl-pyriilones  and  phosphoms-pecta- 

chlorid.     VIII.   Horger,  195. 
Alkyl-succinic  acid.     VIII.  Betteridge. 


Alkyl-tolu-quinolones  and  phosphonit- 

penta-chlorid.      VIII.    Drever- 

hoff,  361. 
Alkyl ene-ozids.    VIII.  Lehmann,  31S. 
Alkylideue-desoxy-benzoin,     Hydrogen 

chlorid    addition   prodncts  of. 

VIII.  Tetzner,  378. 
Allene.   Phenylated.      VIII.     Wielaud. 

39'- 
Allenc-carbozy lie  acid.     VIII.  Kruger, 

Gerhard,  313. 
Allotropism.     VIII.  Naqnet,  337. 
Alloys.    V.  Austen,  46 ;  Buchanan,  61 : 

Hioms,  105.    VIII.  Berdel,  340. 
Allyl-aceto-acetic  ester  and  nitric  onid. 

VIII.  Vogel,  Julius,  384. 
Allyl-acetone.    VIII.  Stecheie.  373. 
Allyl-alcoholandbromin.    VIII.  Fink, 

368. 
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Allyl-alcohols,  Secondary.    VIII.  Four- 

nier,  270. 
Almond  soap.     VIII.  Barru^,  236. 
Aloes.     VIII.    Klaveness,   307 ;    Peder- 

sen,  344. 
Alphyl-nitroso  compounds.   VIII.  Sand, 

Henry,  358. 
Alum.     V.  Geschwind,  92. 
Aluminium.     V.  Benoit,  50 ;  Formenti, 

86 ;   Milde,    137 ;   Minet,    138  ; 

Tetmajer,    181.     VIII.    Baldy, 

235- 
Alloys  of.     VIII.  Guillet,  284. 

Aluminium  amalgam,  Reduction  of  the 

ethylenic     double    bonds    by. 

VIII.  Henle,  Franz,  290. 
Aluminium  chlorid.    VIII.  Krah^,3i2; 

Mercklin,  329. 
Aluminium  oxalates.    VIII.  Cohn,  Lud- 

wig,  254 ;  Platsch,  346. 
Aluminium,    Salts    of.      VIII.    Collin, 

Aug  ,  254. 
Aluminium  silicates.     VIII.  Kasai,  305. 
Aluminium,    Specific    heat    of.     VIII. 

Bontschew,  245. 
Amalgams.    V.  Ogg,  145.    VIII.  Ferde, 

268 ;  Langbein,  316. 
Amarin,  Derivatives  of.     VIII.    Lowy, 

Max,  323. 
Amidins.    VIII.  Peschges,  344. 
Amido-acetals,  Secondary.     VIII.  Gem- 

ber,  277. 
Amido-acetones,    Disubstituted.     VIII. 

Dzimski,  262. 
iVmido-acetyl-acetone  and  ethyl-nitrite. 

VIII.  Riffart,  352. 
Amido  acids.     V.    Mallet,    131.     VIII. 

Beindl,  239. 
and  thio-carbimids.    VIII.  Aschan, 

233- 
Aromatic.     VIII.  Heidrich,  289. 

Organic,    and    phenyl-iso-cyanate 

VIII.  Ganser,  276. 
Amido-alcohols.      VIII.   Strauss,    Edu- 

ard,  376. 
Amido  -  azo  -  benzene  -  tri  -sulfonic  acid. 

VIII.  Neumann,  Max,  338. 
Amido-azo  compounds.      V.    Buss,  63  ; 

VIII.  Heinze,  290. 
Amido-azo  dyestuffs.    VIII.  Burkle,25o. 


Amido-benzene-sulfonic    acids,    Alkali 

salts  of.     VIII.  Krell,  312. 
Amido-benzene-sulfonic    acids,     Alky- 
lated.    VIII.  Scheutz,  360. 
Amido-benzoic  acid.     VIII.  Bauer,  Ru- 
dolph, 237. 
Action  of  halogen  alkyls  on  the  po- 
tassium salts  of.    VIII.  Zeiss, 

394. 
Steric  influences  in  the  reaction  of. 

VIII.  Eberhard,  263. 
Amido-bromo-quinolin.     VIII.    Caesar, 

Hermann,  252. 
Amido  -  butyl  -  aldehyde  -  acetal.     VIII . 

Schaefer,  359. 
Amido-chloro-ketones,  Aromatic.   VIII. 

Treutler,  381. 
Amido    compounds   and  oxalic    ester. 

VIII.  Miiller,  Wilhelm,  335. 
Amido-crotonic    ester.     VIII.    Strauss, 

Emanuel,  376. 
and   ethyl-nitrite.     VIII.  Strecker, 

376. 
Amido-diethyl-ketone.     VIII.  Janecke, 

301.  • 

Amido-ethyl-methyl-acetic  acid.     VIII. 

Juslin,  304. 
Amido-ketones,  Aromatic.     VIII.  Her- 

wig,  291. 
Amido-naphtho-quinolin.    VIII.  Plack, 

346. 
Amido-naphthols,  Derivatives  of .    VIII. 

Schalk,  359. 
Amido- para -oxy- qui  nolin,    Chlorina- 

tion  and  diazotization  products 

of.     VIII.  Wiederhold,  390. 
Amido  -  phenanthrene-quinones.     VIII. 

Meyer,  Peter,  331. 
Amido-phenols,  Alkali  salts  of.     VIII. 

Krell,  312. 
Amido-phenols  and  ethylic  chloro-car- 

bonate.    VIII.  Gronvik,  282. 
Amido-phenols,    Oxidation    of.     VIII. 

Czcrkis,  256. 
Amido-phenyl-triazol.      VIII.    Benack, 

239- 
Amido-propionic    aldehyde.     VIII. 

Wohlberg,  393. 

Amido -pyridin.      VIII.    Preuss,    348; 

Pugin,  348. 
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Amido-quitutldins,    Halogen    alkylates 

of,     VIII.  Weil,  Leopold,  387. 
Amido^uinotin.    VIII.  Frobenius,  Wal- 

ther,  374;  Tunks,  381. 
Amido-sulfonic  acid  and  tetra-batogen 

substituted     quinonea.  '   VIII. 

Pagjs,  343. 
Amido- valerianic  acid,  Normal.     VIII. 

Juslin.  304. 
Amidon,     Saccharification     of.      VIII. 

Poitevin,  347. 
Amida.     V.  Dal^pine,  74;  Mallet,  131  ; 

VIII.  Baillie.  335. 
of   tribasic   aliphatic  .acid.    VIII. 

Schneider.  Alb  ,  363. 
AminsalU,  Dissociation  of.    VIII.  Dief- 

fenbach,  360. 
Amiao-uo    compounds.     VIII.    Berj;- 

Atnino-caniphor.     Decomposition     pro- 

ductaof.     VIII.   Pritikow,348. 
Amiuo-carboxylic    acid,   Nitroso   com- 
pounds of.     VIII,    Schrodter, 

365. 
Anfino-crotonic  ester.     VIII.  Buchholz, 

350. 
and     phenyl  ■  iao- cyanate.      VIII. 

Meyer,  Ferdinand,  330. 
Amino-diethyl-carbinol.  VIII.  Janecke, 

301- 
Aminolysiti.     VIII.  Miindler,  336  ;  Sal- 

cher,  357. 
Amino-phenyl-benztmid-azola,  Three 

isomeric.    VIII.  Miklaszewaki, 

331- 
Amino-pyrrolidin.     VIII.  Schaum,  359. 
Amino^uinones.    VIII,  Babatrian,  335. 
Amins.     V.  Del^pine.  74. 

Acylated   aromatic,   and  carbonyl- 

chlorid.     VIII.  Gartzen,  376. 
Aliphatic  and  aromatic,  and  thio- 

phosphoryl    bromid.     VIII. 

Pape.  343. 
Alipbatic  secondary.     VIII.   l.epel, 

3>9- 
and   alkyl-iodids,  Condensation  of. 

VIII.  Schwab,  366. 
and     dibromo  -  tri  -  acetone  -  aniin. 

VIII.  Boehtn,  344. 


Amins  and   pBltnity!   and  steaiyl-chlo- 

rida.     VIII.   Ortmeyer,  341. 
Aqueous    solutions    of.     VIII.   Sf- 

baldt,  367. 
Amins,  Aromatic.    VIII,  Heidrich,  I'm. 

Ostoja,  34a. 
and  cyanogen.     VIIL   Meves,  jju. 
and  metallic  salts.     VIII.  Tombeck. 

380. 
and   the    tliree   isomeric   dibromo- 

pyro-tartaric  acids.     VIII.  Vm- 

tisch,  3S4. 
Chloro-acetyl  and  bromo-propirayl 

derivatives  of.      VIII.   Heckw. 

389. 
Phosphorus  derivatives  of.     VIII. 

Roeber.  Curt,  354. 
Amins.   Condenaing    action   of.     \'ni- 

Stang,  Ad.,  373. 
Electrolytic    oxidation    of.     VIII. 

Christeller,  253. 
of  the  aromatic  seriesand  pvro-phos- 

phoryl-chlorid.    VIII.  Ladewig, 

3"5- 
of  the  camphor  series  and  thionyl- 

chlorid.    VIII.  Jdrgensen.  303. 
Organic.    VIII.  Mottek.  333. 
Ortho  -  substituted    tertiar>-,     VHI 

Danziger.  A.,  357. 
Primary  aliphatic,  and  phosphoryi- 

chlorid.     VIII.   Miiller.   Fried- 
rich,  334. 
Primary,    atid    sodium-hybromite, 

VIII.  Nottebohm,  339. 
Secondary    aliphatic,    and    chtoro- 

acetal.     VIII.  Prall,  347. 
Secondary  aliphatic,  and  pyro-pbos. 

phoryl.     VIII.   Schutte,   Wen- 

m1,  3*5- 
Secondary    aliphatic,     Phosphoru.'- 

derivatives   of.      VIII.    Schal- 

horn,  359. 
Secondary  alipbatic,  and  phospho- 

rylbiomid.     VIII.  Schall.Ad., 

359- 
SecondaTy,and  gaseous  nitrous  acid. 

VIII.  Hollmann,  Paul,  395. 
Secondary,  and  lead  tetra-chlorid, 

VIII.  Jerwitz,  30a. 
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Amins,    Secondary,    and   silicon-tetra- 

cblorid.     VIII.  Jerwitz,  302. 
Secondary,  and  tertiary,  and  thio- 

nyl-chlorid.     VIII.   Schindler, 

361. 
Secondary,    and    tin-tetra-chlorid. 

VIII.  Jerwitz,  302. 
Ammonia.     V.  Billon,  54  ;  Lunge,  130 ; 

Vincent,  188. 
Aqueous  solutions  of.     VIII.  Gold- 

schmidt,  Franz,  279;  Sebaldt, 

367. 
compounds  of  metals.     VIII.  Luc, 

324. 
Condensing  action  of.    VIII.  Stang, 

Ad.,  373. 
Solubility  of.   VIII.  Riesenfeld,  352. 
Ammoniac.     VIII.    Weber,    Cornelius, 

386. 
Amnioniacal  arseniates  of  nickel  and 

cobalt.     V.  Ducru,  77. 

compounds.     VIII.  Jarry,  302. 

Ammonium-aryl-dithio-carbamates,  De- 

sulfurization  of.     VIII.   Bauer, 

Wilhelm,  237. 
Ammouium  bases  of  cobalt,  chromium, 

and    platinum.     VIII.     Klien, 

307- 
Ammonium  persulfate.    VIII.  Illig,  299. 

Ammonium  salts.     VIII.  Horn,  297. 
Cyclic    asymmetric.     VIII.  Oechs- 

len,  340. 
Organic.     VIII.  Brendler,  248. 

Ammonium  -  silico-vanadio-molybdates. 
VIII.  Castendyck,  252. 

Amphopeptone.     VIII.  Miihle,  334. 

Analytical  chemistry.  {See  also  Volu- 
metric analysis  )  III.Koninck, 
17.  V.  Abegg  and  Herz,  38; 
Ahrens,  39 ;  Alessandri,  39 ; 
Allen,  39  ;  Alquier,  40 ;  Arnold, 
42;  Autenneth,  46;  Bartolotti, 
48  ;  Beilstein,  50  ;  Benetlict,  50  ; 
Biais,  52 ;  Riltris,  54 ;  Bimbaum, 
54  ;  Bias,  55  ;  Bottger,  W.,  57  ; 
Bomboletti,  57 ;  Briggs,  60 ; 
Brunner,  61  ;  Buchka,  62  ;  Car- 
mody,  65  ;  Casoria,  65 ;  Clas- 
sen, 68;  Classen  and  Lob,  68; 
Clowes,  69;  Clowes  and  Cole- 
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man,  69 ;  Congdon,  71  ;  Cop- 
pock,  71  ;  Crobaugh,  72  ;  Cu- 
niasse,  73 ;  Denig^s,  74 ;  Denn- 
stedt,  75  ;  Duparc,  78 ;  Eliot, 
80;  Elliot,  80;  Erp,  82;  Evans, 
82  ;  Fileti,  83  ;  Fitzgerald,  85  ; 
Fleurent,  85 ;  Fr^cault,  87 ; 
Fresenius,  C.  R.,  87  ;  Gadola, 
89;  Garbarini,  89;  Girard,  J., 
94 ;  Graebe,  95  ;  Guareschi,  97  ; 
Haselbach,  100 ;  Henderson  and 
Parker,  102  ;  Henninger,  103  ; 
Highton,  104  ;  Hlasiwetz,  105  ; 
Huysse,  no ;  Irish,  in  ;  Jacob- 
sen,  1 11 ;  Jones,  C. ,  1 13 ;  Knight, 
116;  Koefoed  and  Scheming, 
116;  Kohlhammer,  117;  Ko- 
ninck,  118 ;  Krauch,  118 ;  Kiih- 
ling,  119;  Ladd,  120;  Lunge, 
130 ;  Medicus,  135  ;  Miller,  Ed- 
mund, 137 ;  Miller,  Wilhelm, 
137 ;  MuUer,  140 ;  Muspratt, 
141 ;  Muter,  141  ;  Neumann, 
142  ;  Newth,  143  ;  Noyes,  Wil- 
liam, 144 ;  Ostwald,  146,  147 ; 
Paoli,  147 ;  Pechmann,  149 ; 
Perkin,  F.,  150;  Pozzi-Escot, 
154  ;  Prescott  and  Johnson,  155  ; 
Prost,  155 ;  Riban,  159 ;  Rijn, 
161  ;  Rockwood,  161  ;  Salazar, 
164  ;  Schmidt,  E.,  168 ;  Schoorl, 
169 ;  Seldis,  171  ;  Sellers,  171  ; 
Sestini,  171 ;  Smits,  174;  Speck- 
eter,  175;  Spica,  176  ;  Stadeler, 
176;  Sundvik,  179;  Tabellen, 
179  ;  Talbot,  180 ;  Tellera,  180  ; 
Todaro,  183;  Topsoe,  184; 
Treadwell,  184;  Tiimpel,  185; 
Ulzer,  186;  Valentin,  186; 
Venable  and  Wheeler,  187 ; 
Venturoli,  187  ;  Villiers,  188 ; 
Volhard,  188  ;  Vortmann,  189  ; 
Wagner,  190 ;  Wallach,  190 ; 
Wells,  Horace,  192 ;  Wells, 
J.  S.  C,  192  ;  Weselsky,  193  ; 
Wills,  195  ;  Winkler,  195  ;  Wol- 
frum,  197. 

Anesthetics.    VIII.  Oppenheimer,  Max, 

341. 
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Anethol  and  analogous  compounds  with 
a  pntpenylic  side  chain,  Oxida- 
tion of.    VIII.  Bougaulty  246. 
Nitrogenous  condensation  products 

of.     VIII.  Coh^n,  254. 
Polymeric  modifications  of.     VIII. 
Cohdn,  254. 

Anhydrids  of  glutaric  acid  series,  Re- 
duction of,  to  lactones.  VIII. 
Beisswenger,  239. 
of  succinic  acid  series,  Reduction 
of.  to  lactones^  VIII.  Beiss- 
wenger, 239. 

Anhydro  bases.  VIII.  Miklaszewski,  331. 

Anhydro-dibenzyl-ketone-benzil.  VIII. 
Pritzsche,  274. 

Anhydro-ecgonin.  VIII.  Oppenheimer, 
Max,  341. 

Anhydro-ennea-heptit.   VIII.  Apel,  232. 

Anhydro  -  formaldehyde  -  anisidin.  De- 
rivatives of.  VIII.  Sommer, 
Richard,  371. 

Anhydro-oxy-cobaltiac  salts.  VIII. 
Mylius,  336. 

Anilic-acetic  esters  and  sodium  ethoxid. 
VIII.  Mouilpied,  333. 

AnUids.     VIII.  Wachs.  385. 

Formations  of.     VIII.  Brauer,  246. 
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kel,  284. 
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and  mercuric  salts.     VIII.  Metzger, 

330- 
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Max,  335. 
and  antimony.  Quantitative  separa- 
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Asphalt.     VIII.  Jacunski,  301. 

Assaying.  {See  also  Mining  )  V.  Be- 
ringer,  51;  Brown,  60;  Pisk, 
85  ;  Miller,  Alfred,  137  :  Rhead, 

159. 
Asymmetric  meta  -  dichloro  -  iodo  -  ben- 
zene,   Derivatives    of.       VIII. 
Bollert,  244. 
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Benzoyl-butyric    acid.     VIII.    Benohr, 

239. 
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Friedrich,  255  ;  Rhodius,  Rich- 
ard. 351. 

Bromo  -  safrol  -  dibromid  and  sodium 
etboxid.     VIII.  Hoering,  295. 


Bromo-succinic    acid.      VIII.     Miiller, 

Wolf,  336. 
Bromo- toluene -chlorid.      VIII.    Wahl- 

forss,  385. 
Bronzes,   Prehistoric.     VIII.    Krohnke, 

3x3- 
Building  materials.     V.  Hanausck,  99. 

Butane,  Liquid.     VIII.  Degner,  258. 

Butter.  V.  B^ghin,  50 ;  Larbal^trier, 
122;  Rijn,  160.  VIII.  Bor- 
mann,  245  ;  Cramer,  255  ;  Laer, 
315  ;  Velsen,  383. 

Butyl-benzene,  Tertiary.  VIII.  Cars- 
tens,  252. 

Butyric  acid  and  iso-butyric  acid.  VIII. 
Hutzler,  298. 

Butyric  acid,  Hydrazids  of.  VIII.  Zins- 
ser, 395. 

Butyric  acid.  Sulfonated.  VIII.  Uhde, 
381. 


Cacao.     VIII.  Dekker,  258. 

butter.     VIII.  Graf,  Paul,  281. 
Cacodylic  acid.     VIII.  Pdry,  344. 
Cadmium.     V.  Jensch,  112.     VIII.  Ig- 
gena,  298 ;  Redlich,  350. 
Arseniates  of.     VIII.  Bohm,  244. 
Cyanids  of.     VIII.  Loebe,  322. 
Molybdates    of.      VIII.     Manasse- 

witsch,  326. 
Phosphates  and  arseniates  of.    VIII. 

Itzkowitsch,  300. 
salts  and  alkali-phosphates.     VIII. 

Karmel,  305. 
salts  and  phosphoric  acid.     VIII 
Karmel,  305. 
Caesium  phosphates.     VIII.  Berg,  Ed- 

uard,  240. 
Calcium    bicarbonate.     VIII.    Renter, 

351- 
Calcium  carbid.  I.  Ludwig,  4.  V.  Bre- 
ton, 60;  Dommer,  76;  Prolich, 
88;  Lef^vre,  124;  Liebetanz, 
127;  Methoden,  136;  Thomp- 
son, G.  F.,  182. 
and  hydroxy lamin.    VIII.  Kiispert, 

313- 
Calcium  carbonate.     VIII.  Meigen,328. 
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Calcium  carbonate  and  organic  and  in- 
organic acids  in  alcoholic  solu- 
tions.    VIII.  Carette,  252. 

Calcium   phosphates.     V.    Barilla,   47 ; 

Gastu,  90.     VIII     Barilla,  235. 

Solubility  of.     VIII.  Rindell,  353. 

Calcium  sulfate.    VIII.  Armstrong,  233. 

Calico  printing.  III.  Forrer,  15.  V. 
Lauber,  123;  Lo  wen  thai,  128  ; 
Massot,  133  ;  Prudhonime,  156 ; 
Sansone,  166. 

Calorimetry.     V.    Atwater    and    Rosa, 

45. 
Camphene.     VIII.  Majewski,  325. 

Camphenil -aldehyde.      VIII.    Jagelki, 

301. 

Camphor.     VIII.  Blanc,  243  ;  Jahn,  Ste- 

phan,  301. 

Derivatives  of.    V.  Blanc,  55.    VIII. 

Demange,  258. 

derivatives,  Oxidation  products  of. 

VIII.  Blaise,  243. 

Camphor  group.     VIII.  Macin tyre,  325. 

Pyrrol  bases  of.     VIII.    Heynsius, 

293 
Pyrrol  compounds  of .     VIII.  Treff, 

381. 
Camphor  series.  Oxidation  of  compounds 

in  the.     VIII    Majewski,  325. 
Camphor-quinone.     VIII.  Samuel,  358. 
Camphoric    acid.      VIII.    Blanc,    243 ; 

Majewski,  325. 
Derivatives  of.    VIII.  Van  der  Meu- 

len,  383. 
Camphorone.     VIII.  Miiller,  Friedrich, 

334 ;  Schoeller,  363. 
Camphoronic   acid,   Amids  of.      VIII. 

Hjelt,  294. 
Camphoryl-hydro.xylamin.     VIII.    Los- 
sen,  323. 
Camphylamin      VIII.  Bruns,  250. 
Capillarity.      III.     Lloyd,     18.      VIII. 

Berent,  240. 
Capri  blue.     VIII    Klimmer,  308. 
Capro-lactone,     Derivatives    of.     VIII. 

Diil>ois,  262. 
Carbamid,   Chromium    compounds    of. 

VIII.  Kalkmann,  304. 
Carba/.id   series.     VIII.    Walter,    Aug, 

386. 


Carbazol,  Derivatives  of.     VIII.  Stein, 

Victor,  373. 
Carbazol  series.     VIII.  Kohan,  310. 
Carbids,  Metallic.     I.  Mathews,  4. 
Carbimids,  Aromatic.     VIII.   Vittenet, 

383. 
Carb-indogenids.      VIII.     Laczkowski, 

315. 
Carbocyclic  compounds.     VIII.  Dieck- 

mann,  259. 
Carbo-diimids.     VIII.  Eyme,  266. 
Carbo  -  diphenyl  -  imid    and    hydroxyl- 

amin.     VIII.  Laske,  317. 
Carbo-ditolyl-imid  and  hydroxylamin. 

VIII.  Laske,  317. 
Carbohydrates.     VIII.  Vaudin,  383. 
and  alkali-persulfates.  VIII.  Lindt, 

Louis,  321. 
and  bromin.     VIII.    Fuchs,  Willy, 

274. 
in  plants,   Conversion    of.      VIII. 

Schuller,  365. 
Carbon.     V.  Donath  and  Pollak,  76. 
and  hydrogen.     VIII.  Jerdan,  302. 
atoms.     V.  Muir,  140. 
compounds.      II.    Richter,   10.     V. 

Adie.  38. 
Carbon  dioxid.     V.  Schleicher,  168. 
and  hydrogen.     VIII    Verschaffelt, 

383. 
Carbon  in  incandescent  state  and  ohlorin 

and  steam.  VIII.  Mudford,334. 

Carbon  in  iron.     VIII.  Hariieck,  287. 

Carbon  in  organic  compounds .  Determi- 
nation of.     VIII.  Mop/>ert,  333. 

Carbon  monoxid.  Elimination. of.    VIII. 
Goldstein,  279. 
in   gases    from    the    earth.     VIII. 

Grimm,  282. 
Solubility  of.     VIII.  Skirrow,  370. 

Carbon,  sulfur,   phosphorus,    Cathodic 
separation  of.     VIII.    Goecke, 

278. 
Carbonic    acid,    Nitramins    of.      VIII. 

Graeter,  281. 
Carbonyl      VIII.  Reinicke.  351. 
Carbo-styril ,  Derivatives  of.    VIII.  Feer, 

267. 
Carboxylic acids,  Polybasic  unsaturated- 

VIII.  Meisenheimer,  329. 
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Carotin.     VIII.  Ehring,  264. 
Carvone.    VIII.  Lipczynski,  322 ;  Lohr, 
322;  Ohligniacher,34i ;  Stabler, 

372. 
group.     VIII.  Timmermann,  380. 
Oxidation  products  of.    VIII.  Schar- 

penack,  359. 
series.     VIII.  Kraith,  312. 
Carvone-pinacone.     VIII.  Ko^pp,  310. 
Carvoxims,  Solubility  of.    VIII.  Cooper, 

255- 
Cascarilla  oil.     VIII.  Fendler,  268. 

Castor  oil  plant.     VIII.  Rocbat.  353. 

Catalysis  in   nonbomogenous  systems. 

VIII.  Drucker,  262. 
Cells,  Cbemical  organization  of.     VIII. 

Hofnieister,  296. 
Cellulose      V.    Re  van,   52 ;    Cross  and 

Sevan,  73  ;  VIII,  Bumcke,  251. 
Cement.     {See  also  Stones,  Artificial.) 

V.  Agglom^r^s,  Les,  38 ;  Boero, 

56 ;    Dibdin,    75  ;    Hofer,    106  ; 

Leduc,   E.,    124;   Meade,   134; 

Stoffler,    178 ;    Tetmajer,    181  ; 

Zulkowski,  199. 
Cereals.     VIII.  Manget,  326. 
Cerite.     VIII.  Roelig,  354. 

Oxids  from,  and  aluminium.     VIII. 

Scbiffer,  361. 
Rare  earths   from.     VIII.  Stiitzel, 

377. 
Cerium.     VIII.  Holm,  296  ;  Jolin,  303  ; 

Kolle,  Gotthold,  309. 
compounds  and  alkali-ortho-pbos- 

phates.     VIII.    Gittelson,    278. 
Double  nitrates  of.     VIII.  Jacoby, 

Ricbard,  300. 
salts   in   alkaline  solutions.     VIII. 

Job,  303. 
Cetraric  acid.     VIII.  Simon,  Oscar,  370. 
Cetyl-alcobols,    Derivatives   of.      VIII. 

Dredeii,  261. 
Cetyl-phenyl-hydrazin.    VIII.  Besecke, 

241. 
Cbalkone,   Derivatives  of.     VIII.      R6- 

zycki,  356;  Tboma,  379. 
Cbains,  Oxidation  and  reduction.    VIII. 

Linde,  321. 
Cbeese.     V.    Sartori,   167  ;  Wilde,  194 , 

VIII.  Steinegger,  373. 


Cbemical  compounds  in  non  aqueous 
solutions.    VIII.  Eidmann,  264. 

Cbemical  equilibrium.  VIII.  Boudou- 
ard,  246 ;  Laurel,  317. 

Cbemical  equivalence.   VIII.  Herz,  292  ; 

ogg,  341. 

Cbemical  instruction.  II.  Scbroeder, 
10.  V.  Erlenmeyer,  82;  Fiscber, 
K.  T.,  84;  Schmidt,  Julius,  168; 
Science  chemistry  papers,  170; 
Wilbrand,  194. 

Cbemical  reactions,  Steric  disturbance 
of.     VIII.  Benker,  239. 

Chemicals,  Prices  of.     V.  Grauer,  96. 

Chemistry,  History  of.  (See  also  Sec- 
tion III. )  V.  Erp,  82  ;  Monde- 
ville,  139;  Rey,  158;  Tjaden 
Modderman,  183.  VIII.  Mo- 
berg,  332. 

Chemists.     II.  Carnoy,  6. 

Chitin.     VIII.   Sundrik,  377. 

Chlorates.     V.  Lunge,  130. 

Chlorin.     III.    Scheele,  21.     V.  Billon, 
54;  Lunge,  130.    VIII.  Hauser, 
288 ;  Wegeli,  387. 
Determination  of,  in  organic  halo- 
gen compounds  by  persulfates. 
VIII.  Brandt,  Gottlieb,  247. 
Determination  of,  in  sodium  chlorid 
by   persulfates.    VIII.   Brandt, 
Gottlieb,  247. 
Spectroscopic      determination     of. 
VIII.    Friedlander,    Siegfried, 

273. 
Chloro-acetic  acid.  VIII   Coebergh,  254. 

Cbloro-acetoneandsenii-carbazid.  VIII. 

Paradies,  343. 
Chloro-acetone  and  thio-semi-carbazid. 

VIII    Paradies,  343. 
Chloro-acetophenone-oxim.    VIII.  Kor- 

ten,  311. 
Cbloro-acetyl-carbamids  and  alkyl-sul- 

finates.     VIII.  Frerichs,  272. 
Cbloro-acetyl-carbamids  and  potassium- 

sulfo-hydrates.    VIII.  Frerichs, 

272. 
Chloro-acetyl -chlorid  and  silver-cyan  id. 

VIII.  Erck,  265. 
Chloro-acetyl-uretbane  and  alkyl-sulfi- 

nates.     VIII.  Frerichs,  272. 
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Cbloro-Bcetyl-urethone  and  potassium - 

Bu If o-hyd rates.    VIII.  Frericlis, 

371. 
Chloro-amido-diphenyl-finiin,  Azonium 

cotnpoundsof.  VIII.  Hiby,  393. 
Cbloro-aDilic  acid  and  hydrazins.     VIII. 

Descomps,  359. 
Ctatoro-arBins  and  araina  of  secondary 

amins.     VIII.   Kaebne.  304. 
ChtoTo-benzaldehydes.      VIII.     Wildt, 

39' ■ 
Chloro-butanone   and   amins.     VIII. 

Roeder,  Geor|{,  354- 
Chloro-butyro-nitril.      VIII.     Weigert, 

387. 
Chloro-cilramalic  acid.     VIII.  Deecke, 

158- 
Cbloro-cumarone.     VIII.  GrSlert,   3S1. 
Cbloro  derivatives   of    alipbatic    acids 

from    amidi>.acids.     VIII.    Jo- 

chem,  303. 
Cbtoro ■  diazonium    bromids.    VIII. 

Smyths,  John  S.,  371. 
Cbloro-dinitro-benzoic  acid  and  ammo- 
nia.     VIII.    Presenius,    Perd., 

272. 
Cbloro-dinitro-benzoic  acid  and  phenyl- 

hydrazin.     VIII.  Presenius, 

Ferd.,  372. 
Cbloro-di-pera-tolacyl.    VIII.  Pul8,348. 
Cbloroform  poisoning.    VIII.   Kranss, 

31  a. 
Cbloro-galactonic  acid.     VIII.    Franz, 

Artbur,  371. 
Cbloro-bydrate.     VIII.   Bergstedt,  140. 
Cbloro-bydrin  and  pjridin.    VIII.  Hart- 

mann,  Hildericb,  3&8. 
and  tri-metbyl-amin.     VIII.  Hart. 

mann,  Hildericb,  18S. 
Chloro-iodo-mesilylene.  VIII.  Roggatz, 

354- 
Cbloro-ke tones,  Aromatic.     VIII.  Scbe- 

Chloro-malic acid.    VIII.  Niebrenheim, 

339;  Schoerk,  364. 
Cbloro-m  etbyl-ortbo-pbenylene-diamin, 

Azonium    compounds    from 

VIII.     Miiller,  H.,  335. 
Chlo^o-naphtalene- sulfonic  acids.    VIII. 

Arnell,  133- 


Cbloro  -  napbto  -  quinone  -  aceto  -  acetic 
ester,  Fluorescent  compounds 
of.     VIII.   Bertheim,  341. 

Cbloro- nitro- benzene.  VIII.  Wipplb- 
Kcr,  39a. 

Cbloro- nitro-ben zoic  acid  and  pheajl- 
hydrazin.     VIII.  Peters,  j44- 

Chloro-nitro-toluenes.      VIII.   Friedbo- 


»93. 

Cbloro-pbenyl-sulfaminic    acids.   Iso- 
meric.    VIII.  Cassel,  152. 

Cbloro-pbospbina    of   aromatic  tertiair 
amins.     VIII.  Thelen,  379. 
of  the  alipbatic  series.      VIII.  Gni- 
chard,  384. 

Cblorophyll.     VIII.   Nagamatsz.  336. 

Chloro^uinolin.    VIII.  Rhodius,  Rich- 
ard, 351. 

Cbloro-quinone  and  ortho-  amido-  benzoic 
acid.     VIII.   Lasserre,  317. 

Cbloro-toluene.      VIII.     Heyl,    Engto. 

Cbolesterin.       VIII.     Humnick.    19S; 

Oordt,  341  ;   Ritter,  353 ;  Win- 
ter, Curt,  39a. 
Cbolin   in   edible   mnshrooras.       VIII. 

Gorte.  378. 
in    plants  contaioing    caffein   and 

tbeobromin.     VIII.  Gorte,  378. 
Cboral-bydrate.     VIII.  Manch,  337. 
Cbromates,    Metallic,   and   alumininm. 

VIII.  Martin,  337, 
Cbromatophores,     Non-  chloropliylla- 

ceous.     VIII.  Joaopait,  303. 
Chromium.      I.    Palmaer,    4.      V.    Le 

Blanc,  134. 
in  acid  aolutiona,  Blectro-cbemical 

bebaviorof,    VIII.  Braner,  347. 
Cbrominm-bromids,  Hydrates  of.   VIII. 

Gubeer,  383. 
Chromium -carbonates.     VIII.     Baagf, 

m- 

Chromium-cblorids.     VIII.    Best,   H., 

141. 
Hydrates  of.     VIII.  Gnbaer.  383. 
Chromium-bydroxid.      VIII.     Fischer. 

Waldemar,  369. 
Cbrominm-oxalatea.  VIII.  Platach,  346. 
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Chromium-sulfate  and  metallic  sulfates. 

VIII.  Laurent,  317. 
Chromone    derivatives,    Synthesis    of. 

VIII.  Bloch,  243. 
Chromotrop acid.    VIII.  Hantower,287. 
Chrysene.    VIII.  Gnehm,  278 ;  Hoenigs- 

berger,  295. 
Chrysolin.     VIII.  Plack,  346. 
Cider.     V.  Rocques,  161. 
Cinchona-alkaloids.      VIII.    Hoeppner, 

295. 
Cinchona  bark.     VIII.  Schutt,  365. 
Cinchonidin  and  bromin.     VIII.    Gali- 

mard,  275. 
Cinchonin.     V.  Scavia,  167.     VIII.  An- 

dr^e,  232. 
Cinchoninic  acid.     VIII.  I^ssow,  323. 
Substituted.     VIII.  I^euscher,  320. 
Cineolic  acid.     VIII.  Ronus,  355. 
Cinnamic  aldehyde  and   succinic  acid. 

VIII.  Batt,  237. 
Cinnamyl-acetic    ester.      VIII.    Weiss, 

Rudolf,  388. 

Cinnamyl  -  aceto  -  acetic    ester.       VIII. 

Grevel,  282. 
Cinnamylidene-inalonic   acid,    Bromids 

of.     VIII.  Dorr,  261. 
Derivativesof.     VIII.  Wulff,  Ernst, 

394. 
Citral.     VIII.  Schroder,  364. 

and  inalonic  ester.     VIII.  Griinha- 

gen,  283. 
Citramalic  acid.     VIII.  Akselrod,  231. 
Citronellal.     VIII.   Schauwecker,  360; 

Schroder,  Aug.,  364. 

and  malonic  ester.     VIII.  Griinha- 
gen,  283. 

Citrylidene-bis-aceto-acetic ester.  VII I , 
Stang,  373. 

Clay.  V.  Ashby,43  ;  »ischof,  54  ;  Cross- 
ley.  73  ;  Fairie,  82. 

Coal.  V.  Aggloin^r^s,  Les,  38 ;  Roberts, 
i6r. 

Coal  tar.  V.  Jaubert,  in  ;  Lunge,  130; 
Schultz,  (t.,  170;  Thenius,  181. 
VIII.  Huth,  298. 

Coal  tar  colors.     VIII.  Friedlander,  P., 

273- 
Cobalt.     I.    Palmaer,   4.     VI TI.    Huld- 

schinsky,  292  ;  Uellenberg,  381. 
28 


Cobalt,  Ammoniacal  arseniates  of.    VIII. 

Ducru,  262. 
Cobalt  salts.     VIII.  Kallir,  304. 

in  alkaline  solutions.      VIII.    Job, 

303- 
Cobaltammonia.     VIII.  Salzer,  358. 

Cobaltammoniuni   compounds.       VIII. 

Berl,  241. 
Cabaltammonium  salts.     VIII.  Riicker, 

Karl,  356. 
Cobalt-chlorid.     VIII.  Hardt,  Wilhelm, 

288. 
Cobalticyanids,  Alkaline,  and  mercury 

salts.     VIII.  Soenderop,  371. 
Cobalt-oxalates.     V.  Sorensen,  175. 
Cobalt-oxids.     VIII.  Hiittner,  29)5. 
Cobalt  -  tetramm    compounds.      VIII. 

Jenny,  302. 
Cobalt-tetramins.     VIII.   Reinsch,  351. 
Cocain,    Partial    synthesis    of.       VIII. 

Bode,  244. 
Cochineal.     VIII.   Liebermann,  321. 
Cochinilic  acid.  Esters  and  indone  de- 
rivatives from.     VIII.  Landau, 

316. 

Codein.     VIII.  Sumuleanu,  377. 
Coffee.     V.    I^comte,  124.     VIII.  Erd- 

mann,  266 
Coke.     V.  Simmersbach,  173. 
Cold,  Production  of.     V.  Behrend,  50 ; 

Lorenz,  129;  Tayler,  180.     VI. 

Eis-  und  Kalte-Industrie,  224. 
Colloidal  metals.  Catalytic  properties  of. 

VIII.  Bredig,  248. 
Colloidal  salts  in  the   dyeing  process. 

VIII.  Premier,  348. 
Colloids,  Inorganic.    VIII.  I^ttermoser, 

323- 
Color  bases.     VIII.  Osswald,  342. 

Coloring  matters      VIII.  Seyewetz,  368. 

Colostrum.  VIII  Jablonsky,  300  ;  Tie- 
mann,  380. 

Combustibles.     V.  Schwartz,  170. 

Congresses,  Chemical.  VII.  Bench  t 
liber  den  iii.  internationalen 
Congress,  220  ;  Bericht  iiber  die 
X.  Hauptversammlung,  220; 
Bericht  iiber  die  iii.-iv.  .  .  . 
Hauptversammlung,  220. 

Coniin.     VIII.  Gilbert,  277. 
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Constants.    Mosotti-Claudius'.      Vltl. 

Zietkowski,  395. 
Cookery.      (See  also  Foods  and   nutri- 
tion.)     V.    Hogan,   107:   Rich- 
ards and  Elliott,  159. 
Copellidin.     VIII.  Levy,  Louia,  310. 
Copper.     V.    Eissler,   80       VIII.    Egli, 

aftj;  Stahl,  371. 
Copper-arse n id,     VIII.  Rietxsch,  353. 
Copper,  Electrolytic  separation  of.  VIII. 

Siegrist,  369. 
Copper,  Ferro-cyanids   and   cobalticya- 

n ids  of.     VIII.  Ossedat,  343. 
Copper-phosphid.     VIII.   Rietzsch.  351. 
Copper-sulfate,    Solubility   of.      VIII. 

Mald&s,  335. 
Com  cobs  and  elder  pith.  Constituents 

of.     \'III.  Browne,  349. 
Corydalis    alkaloids.       VIII.    Wagner, 

Hans,  385. 
Cosmetics.       {See  also   Essential  oils; 

Perfumes.)     III.    Saliceto,   ai. 

V.  Mondeville,  139. 
Cotarnin.     VIII.    Bamberg,   Paul,  335; 

Voigt,  384. 
Cotton.     V.  Tompkins,  i8j. 
Cotton  oil.     V.  Tompkins,  i8j. 
Creatin,     V.  Mallet,  131. 
Crealinin.     V    Mallet,  131. 
Creosote,   Pyrogenic  decomposition  of. 

VIII.   Muller,  Eberhard.  334. 
Crotonic  acid.     VIII.  Helkenberg,  390. 
Solid,  antl  hydrogen  bromid.    VIII. 

Darbishire,  357. 
Crotonic  aldehyde  and   hydroxy  lam  in. 

Vfll.   Haarmann,  iS.<;. 
Crotonic     aldehydes.     Derivatives    of. 

VIII.  Frank,  Franz,  171. 
Cryolite,    Flnorene   in.     VIII.    Weber, 

Hermann,  386. 
Cryoscopy.      V,    Caliolari.   64;    Mann, 

133;  Raoult,  137.  VIII  Bartsch, 

Walter,     236;    Pi-hrn,    361; 

Gierig,    377;     Mann,    Gustav, 

326;   Smith,  Harry,  370;  Som- 

nierfeldt,  371. 
Crystals,    Mixed.     VIII.    Sommerfeldt, 

371. 
Cumalic    acids.    Halogen     substituted. 

VIII.  Mills,  331. 


Cumaranones.     VIII.     Atenstiidt,  i;;; 

Bartsch.  Frill,  336. 
Cumarin.     VIII.     Furrer.    375:   Kraffl, 

3"- 
Basic.     VIII.  Schaal,  359. 
Cumarone.     VIII.    Boes,   343;  Finckli, 

26S ;     Kahlert,     304 ;    Nattaiu- 

sphn.  337. 
Derivatives  of.      VIII.   Calov.  151; 

Richter,  Otto,  353. 
Synthesis  of  taoniologues  of.    VIII. 

Schmidt,  Hugo,  363. 
Cumene,  Arsenic  derivatives  of.    VIH. 

Oberg.  3401. 
Derivatives  of.      VIII.   Ropp,  Paul. 

355. 
Cuminolandethyl-amin.   VIII   Schwili- 

bauer,  367. 
and  roethyl-amin.     VIII.    Schwab- 

bauer.  367. 
Cumylidene-anilin  and  benzaldehyde  in 

the  presence  of  potassiuni-cya- 

nid.     VIII.  Gerngross,  377 
Curangin.     VIII.  Borsma,  346. 
Cvamelid.     VIII.   Hofmann.  Friediich. 

396. 
Cyanacetamid.   Condensation   products 

of.     VIII.   Corti,  355 
Cyanacetic  ester.  Condensai  ion  products 

of.     VIII.  Corti,  255 
Cyanacelone.     VIII.   Fussenegger,  273. 
Cyanide  process.     [Sire  also  GaXA.')    V. 

Bosqui,  58  ;    Eissler.  So  ;  Qaic. 

91  ;  Park,  147  ;  Wilson,  195. 
Cyano-acetic  esters,  Oxy-melhylene  de- 
rivatives of.      \'III.    Grtfgoire. 

381. 
Cyano-aio-methin.      VIII.    Golduiann, 

Cyano-benzyl-anilin.    VIII.  Goldmaon, 
Max,  279. 

Cyano-benzyl-chlorid.      VII[.    Brackel, 
246. 

Cyano-benzyl-malonic  ester  and  ammo- 
nia.   VIII.  Luttgen,  334. 

Cyanoform.     VIII.  Osswald.  343. 

Cyanogen.      V.     Goldberg,    94.     VIII. 
Sander.  W.,  358. 
and  hydroxylamin.     VIII.    I.aske, 
317. 
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Cyanogen  compounds.  III.  Loebe,  18. 
VIII.  Maisel,  325. 

Cyanuric  acid.     VIII.  Hofmann,  Fried- 
rich,  296. 
compounds  of .    VIII.  Putensen,348. 

Cyanuric  compounds.     VIII.  Diels,  260. 

Cyclic  bases,  Choi  in-  and  neurin-like 
compounds  from.  VIII.  Henle, 
Kari,  290. 

Cyclic  compounds  containing  sulfur. 
VIII.  Hennings,  290. 

Cyclo-heptane.  VIII.  Jacobi,  Andreas, 
300. 

Cyclo  hexanone.     VIII.  Knoch,  308. 

Cyclo-hexanone-carboxylic  esters.  VIII, 
Coblitz,  254. 

Cyclo-methyl-hexanone,  Condensation 
products  of.  VIII.  Dorrance, 
261. 

Cyclo-pentadiene,  Condensation  of,  with 
diphenyl-methane  and  dihydro- 
naphtalene.  VIII.  Albrecht, 
Walther,  231. 

Cyclo-pentadiene,  Derivatives  of.  VIII. 
Noeldechen,  339. 

Cyclo-pentadiene-quinones.  VIII.  Al- 
brecht, Walther,  231. 

Cyclo-pentane  derivatives.    VIII.  Abell, 
230 ;  Meiser,  329. 

Cyclo-pentenones,  Chlorinated.  VIII. 
Rohde,  354 

Cystin.     VIII.    Friedmann,  Adolf,  273. 

D 

Daguerre's  process.     VIII.  Scholl,  H., 

364. 
Dairies  and  dairying.     [See  also  Milk. ) 

V.  Anweisung,  42 ;  Fleisch- 
niann,  85  ;  Kirchner,  115  ;  Rich- 
mond, 159  ;  Schafer,  167  ;  Stoh- 
mann,  178;  Tiemann,  183; 
Weigmann,  192.  VII.  Bericht 
iiber  die  Thatigkeit,  221. 

Daniel's  chains.     VIII.  Zohls,  395. 

Deca-methylene-diamin  and  aldehyde, 
Condensation  of.  VIII.  Wag- 
ner, 385. 

Decylene.     VIII.  Narraway,  337. 

Dehydro-mucic acid.     VIII.  Yoder,  394. 

Denitrification.     V.  Lemmermann,  125. 


Dental  chemistry.     V.  Hall,  98. 
Desoxy- benzoin.       VIII.    Bilite,    242; 

Wieland,  391. 
and  ethylic  succinate.     VIII.  Riiss- 

wurm,  357. 
Thio  derivatives  of.     VIII.  Neuen- 

haus,  338. 
Desoxy-cholicacid.     VIII.  Vahlen,  382. 
Dextrose.     VIII.  Willeke,  391. 
Diabasic   acids,    Hydroxylamin  deriva- 
tives of.     VIII.  Ehlert,  263. 
Diabasic   oxy-acids    and    caustic  soda. 

VIII.  Dreyfus,  262. 
Diacetal-amin.     VIII.  Henkel,  290. 

Derivatives  of .    VIII.  Kliinder,  308. 
Diaceto-succinic  esters.  Isomeric.    VIII. 

Smyth,  Morland,  370. 
Diacetone-amin-oxim  and  diacetone-dia- 

min    and    methyl-pentadiene. 

VIII.  Adamianz,  230. 
Diacetone-amin,  Carbamid  and  guanidin 

derivatives    of.     VIII.    Schall, 

Max,  359. 
Diacetone- hydroxylamin.     VIII.    Jab- 

lonski,  300. 
Diacyl-methane,   Formation  of  acetals 

from.     VIII.  Lehmann,  Willy, 

318. 
Dialpharyl-hydrazins,  Secondary.   VIII. 

Weiss,  Bruno,  388. 
Dialuric  acid.     VIII.  Koech,  309. 
Diamido-benzoic  acid  of  Griess.     VIII. 

Schilling,  Bruno,  361. 
Diamido-dipheny  1-methane,  Ketone  bro- 

mids  and  ketone  chlorids  from. 

VIII.  Kriigener,  313. 
Diamido-lutidin.     VIII.  Amos,  232. 
Diamido-phenyloso-triazol.     VIII. 

Schleussner,  362. 
Diamino-dioxy-pyrimidin.      VIII. 

Schottlander,  364. 
Diamino-hexane.    VIII.  Gunther,  Hein- 

rich,  284. 
Diamins,  Aliphatic.     VIII.  Keil,  305. 
and  aldehydes*    VIII.  Jaross,  302. 
andcarbonyl-chlorid.   VIII.  Jaross, 

302. 
Diamins,  Mandelo-nitril  and  lacto-nitril, 

Condensation  of.    VIII.  Thiele, 

379 
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Diamyl- 


acids,     VIII.   .\tkio- 


I,  334, 


Dianisidin.     VIII.  Starke,  373. 
Diastase.    V.  Coupin,  71 ;  Poizi-Escot, 

154.     VIII.   Doering,  a6o. 
Diaxo    compounds.       VIII.     Hantzscb, 

2Hy  :  Stein.  Victor,  373. 
Aliphatic.     VIII.  Curtius.  256. 
and    acyl-kelonic    esters.       VIII. 

Hailer,  236. 
and  alcohols.     VIII.   Gniskiewicz, 

"»3- 
and   calcium -tiypochlorate.     VIII. 

Kuclienbecker.  313. 
and para-toluene-sulfinic acid.  VIII. 

Jenichen,  30a. 
Ortho- methylated,    and     alkalies. 

VIII.  Go:(lberser,  179, 
IHazo  dyes.     VIII.  Wolfs.  393. 
Diazo  salts.     VIII.  Bamberg,  Paul,  235. 
Diazo-acetic-ester    and    phenyl     acety- 
lene.    VIII.    Lehniann.  Louis, 

318- 
Diazo-acetic ether.    VIII.  Silberrad,  369. 
niazo-amido compounds.    VIII.  Tewes, 

378. 
Diazo-benzene- sulfonic  acid  and  ethyl- 
para-  toluidin  -hydrochlorid. 

VIII.   Pip.  346. 
Diaio-benzid in  compounds.     VIII.  Dil- 

they.  160, 
Diazo-carboxylic   acid.    Derivatives  of. 

VIII.  Schulti*,  Otto.  366. 
Diazo- cyan i< is,    Stereoi somen c.      VIII. 

Schultze.  Otto.  366. 
DiBzo-);uanidin.    VIII.  Smythe,  JohnS., 

371:  Vogt,  382. 
Diazo- hydrates.  Isomeric.     VIII.  Eng- 

ler,  265. 
Diazo- iniido- benzene.    Derivatives   of. 

VIII.  Majewski,  Karl.  325. 
Diazo-imids.     VIII-    Strauss.  Carl,  376. 
Diazo-methane.    VIII.  Nold,339;  Seel, 

367. 
Addition  of,  to  compounds  with  an 

ethylene liond.    VIII.  Burkard, 

251. 
Diazonium  and  ammoniacal  cuprou.s  hy- 

droxidsolution.     VIII.  Meyer, 

Felix,  330. 


Diazonium  salts  and  ammoniacal  cuprom 
by drox id  solution  VIII.  Tum- 
ped ach,  380. 

Diazonium  salts  and  cuprous  com- 
pounds.     VIII.   Blagden,  243 

Diazonium  salts  and  methyl-  and 
ethyl -alcohols.  VIII,  Jochem, 
303- 

Diazonium-benzene-sulfonic  acids  and 
stereoisouieric  diazotates.  VUI. 
Gerilowski,  277, 

Diazonium-perhsloids.  VIII.  Giiiithcr. 
Heinrich,  284. 

Diazonium-thio  -sulfonates.  V111 
Ewers,  266. 

Diazo-perbromids.  -VIII.  Strauss, Carl, 
376- 

Diazotates,  Isomeric.  VIII.  Enj;!er, 
265. 

Dibenz-hydroxaniic series.  VIII.  Skiba. 
37"- 

Dibenzai-ketone-penla-methylene.  VIII. 
Mentiel,  319. 

Dibenzal'propionic  acid.  Derivatives  of. 
VIII.  Mayr,  R.,  32S 

Dibenzal-succinic  acids.  Stereoisomeric. 
VIII.  NaoAtn,  336, 

Dibenzoyl-glutaric  ester.  VIII.  Pro- 
pach.  348. 

Dibenzoyl-hydrazin.  Action  of  iodin  and 
halogenouscom pounds  on  metal 
derivatives  of ,     VIII,   Benratb. 

Dibenzoyl-malonic    ester   and    phenvl- 

hydrazin.      VIII     Neuhausset. 

338. 
Dibenzoyl  -  methane,     Isomeric.      VIII. 

Crowther.  256. 
Dibenzoyl-methane,    Phospbinic    aciils 

of.     VIII.    Flemniing,  .\rthur, 

269. 
I>ibenzoyI-phenyl-glutaric  ester.     Vlll. 

Hinniger,  393. 
Dibeniyl-hydrazin,  Symmetrical.    VIII. 

Quedenteldt,  349. 
Dibeniyl-ketone.     VIII.   Bilite,  241. 
and  ethylic  succinate.     VIII.  Russ- 

wurm,  357. 
Dibiphenylene-elhane.     VIII.    Lonnes, 
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Dibromids  and  alcoholic  potash.     VIII 

Nairaway,  337. 
Dibromids,  Aromatic,  and  sodium.  VIII. 

Hinrichsen,  294. 
Dibromo-anethol-dibromid  and  sodium- 

ethoxid.     VIII.  Hoering,  295. 
Dibromo  -  anhydro  -  para-oxy  -  pseudo  - 

cumyl-alcohol.    VIII.  Sheldon, 

368. 
Hydro-bromid  of .  VIII.  Welde,389. 
Dibromo-cinchonidin  and  bromin.  VIII. 

Galimard,  275. 
Dibromo-hexanes,  Two  stereoisomeric. 

VIII.  Mohr,  Otto,  332 
Dibromo-indone,  Derivatives  of.     VIII. 

Lanser,  316. 
Dibromo-mesitol-broraid.    VIII.  Traun, 

381. 

Dibromo-pentane  and  primary  and  sec- 
ondary amins.  VIII.  Frieh- 
melt,  273. 

Dibromo  -  pyro  -  tartaric  acids  and  aro- 
matic bases.  VIII.  Enzenauer, 
265. 

Dibromo-quinolin.      VIII.    Hillkowitz, 

293- 
Dibromo-substituted  acids  and  aromatic 

amins.     VIII.    Preiswerk,  347. 

Dibromo-succinic  acid.     VIII.    Raabe, 

349. 
Decomposition  of.     VIII.    Rieben- 

sahm,  352. 

Dibromo-thymo-quinone.  VIII.  Hoff- 
mann, Julius,  295. 

Dibromo-tri-acetone-amin  and  ammo- 
nia.    VIII.  Rossbach,  356. 

Dicarbo  -  tri  -  thio  -  bis  -  desoxy  -  benzoin. 
VIII.  Neuenhaus,  338. 

Dicarboxyl-glutaconic  ester,  Bimolecu- 
lar.     VIII.  Weiss,  Amo,  388. 

Dicarboxylic  acid  derivatives  of  primary 
hvdrazins.  VIII.  Heinrichs, 
290. 

Dichloro-indone.     VIII.    Wiedermann, 

390. 
Dichloro-ketones.      VIII.    Johannssen, 

303 
Dichloro-naphto-quinone    and    deriva- 
tives of  malonic  ester.     VIII. 
Michel,  Fritz,  331. 


Dichloro-para-phenylene-diamin.   VIII. 

Stierlin,  375. 
Dichloro-phthalic  acid.      VIII.    Goure- 

vitz,  280. 
Condensation    products  of.     VIII. 

S<$verin,  368. 
Dichloro-propionicacid.  VIII.  Fromme, 

274- 
Dichloro  -  quinoue    and    ortho  -  amido  - 
benzoic  acid.     VIII.   Lasserre, 

317. 
Dichloro-telluro-ketones.     VIII.   Rohr- 

baech,  355. 
Dichloro- triketone-hydro-quinolin -hy- 
drates.   VIII.  Winzheimer,392. 
Dictionaries.     (51?^  Section  II. ) 
Dicyano  -  benzoyl  -  acetic    ester.      VIII. 

Heinemann,  289. 
Dicyano-hydro-quinones,  Derivatives  of. 

VIII.  Giinther,  Fritz,  284. 
Diduro-quinone.     VIII    Hankel,  287. 
Diethyl-aceto-acetic-ester.    VIII.  Berge, 

240. 
Diethyl-anilin     and    cyanogen-bromid. 

VIII.   Noerr,  339. 
Diethyl-hydro-tolu-quinone,    Oxidation 

of.     VIII.  Bernard,  241. 
Diethyl-phenol,  Derivatives  of.     VIII. 

Broichsitter,  249. 
Diffusion.     V.  Trovert,  185. 
Digitalis.     VIII.  Windaus,  392. 
Digito-flavone.     VIII.  Fleischer,  269. 
Digitogenin.     VIII.  Merk,  329. 
Dihydro-carvyl-diamin.      VIII.     Mayr- 

hofer,  328. 
Dihydro  -  lutidin  -  dicarboxylic    ester. 

VIII.  Fuchs,  Julius,  274. 
Dihydro-quinazolin.    VIII.  Krecke,3i2. 
Dihydro-tetrazin.      VIII.    Bauer,    Wil- 

helm,  237. 
Dihydroxylic  phenols.  Action  of  chloro- 

acetal  on  the  mono-alkyl-ethers 

of.     VIII.  Teudeloff,  378. 
Di-iodo-dinaphthyl.     VIII.     Schlosser, 

362. 
Di-iodo-nitro-benzene,  lodoso,  iodo,  and 

iodonium  compounds  of.    VIII. 

Ernst,  Waldemar,  266. 
Di-iso  -  amyl  -  benzene.     Derivatives  of. 

VIII.  Steinorth,  374. 
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Di-iso- butyl -amin    and   chloro-acetal. 

VIII.  Schneider,  Georg,  363. 
Diketone series.    VIII.  Stern,  Hermann, 

374. 
Diketones.     VIII.  Dencks,   258 ;    Elze, 

264 ;    Fackehnann,  267  ;  Stern, 

374. 
Aromatic.     VIII.   Wesenberg,  390. 

Mercaptoles  and  sulfonesof.     VIII. 

Bartelt,  236. 
Diketonic  acids.     VIII.  Kedesdy,  305. 
Diketonic  esters.     VIII.  Kedesdy,  305. 
Dilaevulinic  acid.    VIII.  Hofacker,  295. 
Dilatometer.     VIII.  Moller,  K.,  332. 
Dimeta-xylyl-arsin.     VIII.  Rotter,  356. 
Dimethoxy-diphenyl.      VIII.    Hinters- 

kirch,  294. 
Dimethoxy-phenanthrene.       VIII- 

Buckow,  250. 
Dimethyl -acetophenone  and  aldehydes, 

VIII.  Moll,  332. 
Dimethyl-anilin  and  cyanogen-bromid. 

VIII.  Noerr,  339. 
Dimethyl-anilin-oxid.      VIII.    I^eyden, 

320. 
Dimethyl-anilin-phthaloylic  acid.   VIII. 

Seyler,  368. 
Dimethyl-cumarones,  Synthesis  of  two 

isomeric.     VIII.   Hermes,  291. 
Dimethyl-ethylene.     VIII.    Herrmann, 

291. 
Dimethyl-ethyl-pyrazin.     VIII.  Detert, 

259. 
Dimethyl-glyoxalidin.    VIII   Baumann, 

Georg,  238. 
Dimethyl-hydro-resorcin.     VIII.  Volk- 

holz,  384. 
Dimethyl  -  hydro  -  tolu  -  quinone.  Oxida- 
tion of.     VIII.  Bernard,  241. 
Dimethyl-meta-amido-benzoic  acid  and 

formaldehyde,  Condensation  of. 

VIII.  Zundel.  396. 
Dimethyl  -  meta  -  toluidin  -  azo-  benzene. 

VIII.  Samelson,  Siegfried,  358. 
Dimethyl-naphto-safranin.    VIII.  Graf, 

Gottfried,  2S1. 
Dimethyl-nilro-quiuolin,  Derivatives  of. 

VIII.   Burr,  251. 
Dimethyl-octanolic    acid,    Lactone  of. 

VIII.  vSeuffert,  368. 


Dimethyl-ortho- toluidin.  Derivatives  of. 

VIII.  Kann,  305. 
Dimethyl -oxazol.      VIII.    Oesterreich. 

Max,  340. 
and   acetaldehyde.      VIII.    Oester- 

reich,  Max,  340 
Dimethyl  -  para  -  toluidin  -  oxid.      VIII. 

Leyden,  320. 
Dimethyl-pyrazin,  Synthesis  of.     VIII. 

Jorre,  303. 
Dimethyl-pyrimidin.    VIII.  Angerstain, 

232. 
Dimethyl -pyrrolin.      VIII     Hielscher, 

293. 
Dimethyl -succinic    acids,    Unsymmet- 

rical.    Ester    acids    and    anilic 

acids  of.     VIII.  Giitles,  284. 

Dimethyl-uracils.     VIII.  Dietrich,  260. 

Dimethylene-quinone.    VIII.  Hiitz,  298. 

Dinitro-benzoic  ester  and  hydrazin- hy- 
drate.   VIII.  Riedel,  Adolf,  352. 

Dinitro  -  chloro  -  benzene  and  pyridin. 
VIII.  Gail,  275  ;  Heuser,  Ger- 
hard, 292. 

Dinitro-chloro-benzoic acid.  VIII.  Heu- 
ser, Gerhard,  292. 

Dinitro-cresol.     VIII.  Kunze,  314. 

Dinitro-diethylene-<liamin-  cobalt  salts. 
VIII.  Humphrey,  298. 

Dinitro  -  meta  -  dichloro  -  benzene  and 
amins,  phenols  and  alcohols. 
VIII.  Fohrenbach,  270. 

Dinitro-meta-xylene-sulfonic  acid.  VIII. 
Gronow,  282. 

Dinitro-methyl-toluidin.  VIII.  Mayer, 
R.,  328. 

Dinitro-naphthalene.     VIII.    Oser,  342. 

Isomerisation  of,  into  nitro-nitroso- 

naphtol.     VIII.  Eckstein,  263. 

Sulfonation  of .  VIII.  Eckstein,  203. 

Dinitro-naphtol.     VIII.  Matis,  327. 

Dinitro-salicylic    acid.     VIII.     Sieben, 

369. 
Diorth  o-methyl-para-diquinoly  1 .    VIII. 

Paack,  343. 
Dioxy  acids.     VIII.  Lentz,  319. 
Dioxy  -  amido  -  anthraquinone  -  sulfonic 

acid.     VIII.  Theis,  379. 
Dioxy-benzal-cumaranone.     VIII.  Kes- 

selkaul,  306. 
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Dioxy -benzene,  Carbonates  of  the  three 
isomeric.      VIII.     Lindenberg, 

321. 
Dioxy-cumarin   and  aldehydes.     VIII. 

Haller,  287. 
Dioxy-dialphyl-acetic    lactones.     VIII. 

Simonis,  370. 
Dioxy  -  diphenyl-methane,   Ketone-bro- 

mids  and  ketone-chlorids  from. 

VIII.  Kriigener,  313. 
Dioxy  -  diphenyl  -  tri  -bromo-ethane  and 

bromin.     VIII.  Meimberg,  328. 
Dioxy  -  diphenyl  -  tri  -  bromo-ethane  and 

chloriu.     VIII.  Meimberg,  328. 
Dioxy  -  diphenyl  -  tri  -  chloro-ethane  and 

bromin.    VIII.  Meimberg,  328. 
Dioxy  -  diphenyl  -tri  -chloro-  ethane  and 

chlorin.    VIII.  Meimberg,  328. 
iMoxy  -  ditolyl  -  methane    and    bromin. 

VIII.  Claus,  254. 
Dioxy-flavone.     VIII.  Blumstein,  244. 
Synthesis  of.     VIII.  Oderfeld,  340 ; 

Osius,  342  ;  Salis,  358 ;  Seifart, 

368. 
Dioxy-lutidin.     VIII.  Amos,  231. 
Dioxy-naphthalene.     VIII.  Zielke,  395. 
Mono-ethyl-ether  of.     VIII.  Thon, 

379- 
Dioxy  -  naphthalene  -disulfonic   acid. 

VIII.   Hantower,  287. 

Dioxy-succinic  ester,  Carbamid  deriva- 
tives of.  VIII.  Geisenheimer, 
276. 

Dioxy-tolyl-phenyl-methane  and  bro- 
min.    VIII.  Claus,  254. 

Di-para-oxy-phenyl  -  dimethyl  -  methane 
and  bromin.  VIII.  Griiters, 
283. 

Dipenta-methenyl,  Derivatives  of .  VIII. 
Meiser,  329. 

Diphenyl  and  pliosphorus-trichlorid. 
VIII.  Buss,  251. 

Diphenyl,  Derivatives  of.  VIII.  Fried- 
laender,  Hans,  273. 

Diphenyl,  Phosphorus  and  sulfur  deriva- 
tives of  the   amins  of.     VIII 
Zahn,  394. 

Diphenyl-amins.    VIII.  Wagner,  Hor.st, 

3^5. 


Diphenyl-amins.  Derivatives  of.     VIII. 

Barth,  Theodor,  236. 
Sulfonic  acids  of.     VIII.  Werden- 

berg,  389. 
Diphenyl  -  carbazid,      Molecular     com- 
pounds of.     VIII.  I/apras,  317. 
Diphenyl-ethane-amidin,  Derivatives  of. 

VIII.  Zellitz,  395. 
Diphenyl-ether.     VIII.  Maehly,  325. 
Diphenyl-ethyl-imidazols.     VIII.    Lau- 

don,  317. 
Diphenyl  -  hexatriene  -  carboxylic  acid , 

Derivatives  of .  VIII.  Knell,3o8. 
Diphenyl  -  hydrazin  -  methylene.     VIII. 

Quedenfeldt,  349. 
Diphenyl -imid-azol.     VIII.  Weppner, 

389. 
Diphenyl  -  iso  -  dithio  -  biazolone.     VIII. 

Kamphausen,  304 ;  Spitta,  Alb., 

372. 

Diphenyl-methane,    Hydrogenated   de- 
rivatives   of.      VIII.     Strauss 
Otto,  376. 

Diphenyl  -  methane  -  dicarboxy lie    acid . 
VIII.  Lach,  315 

Diphenyl  -  methyl  -  imid  -  azols.      VIII. 
Witte,  392. 

Diphenyl- pen tenic  acid.     VIII.  Merck- 
ens,  329 

Diphenyl-propane   series      VIII.    Wie- 
land,  391. 

Diphenyl-pyrone.     VIII.  Siegfried,  369. 

Diphenyl  -  tolyl  -  arsin.      VIII.    Lauter- 
wald,  317. 

Diphenylene.     VIII.  Meyer,  Leo,  331. 

Diphenylene-glycolic  acid.     VIII. 
Nickell,  338. 

Dipiperonylidene-succinic  acid.     VIII. 
Vieweg,  383. 

Dipropyl-oxaminic  acids.     VIII.  Atkin- 
son, 234. 

Dipseudo  -  cumyl  -  phenyl-arsin .     VIII. 
Rotter,  356. 

Diquinolyl.    VIII.  Loo,  323;  Schmook, 

363. 
Diquinoyl  -  tetra  -  oxim.      VIII.    Geese, 

276. 

Diquinoyl-tri-oxim,    VIII.  Blumenthal, 

244. 
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Dirhodano-coballiac  salts  and  structural 
isomerism  in  inorganic  com- 
pounda.     VIII.  Braunlicb,  347. 

Discoveries,  Cbemical     V.  Bpbraim,  81. 

Disinfection.  V.  Hess,  104  ;  Paul,  149  ; 
Rideal.  160. 

Dissociation.  III.  Duhem,  14.  V.  Bat- 
tclli,  49;  Colien,  70;  Duhem- 
77- 

Distillation  of  liquors.  {See  also  Alco- 
hols;  Wine.  I  III.  Dujardin, 
14.  V.  Bucheler,  62;  Duplois. 
78;  Eidherr,  80;  Fierz,  83; 
Hourier,  108 ;  Jacquet,  iii  ; 
Maerclter,  131  ;  Noel,  144; 
Font],  154  ;  Rocques,  161  ;  Se- 
bastian, 170  ;  Sorel,  175  ;  Vaiyn, 
186 ;  Vigneron,  :88.  VII.  Jahr- 
buch  des  Vereins,  315. 

Disulfidsandamins.  VIII.  Obenniller, 
340- 

Disulfids,  Cyclic.  VIII.  Wolff.  Karl, 
3W- 

Disulfones     VIII.  Ebers,  263 ;  Fahren- 
borst,  267. 
Cyclic.     VIII.  Wolff,  Karl.  393. 
Mixed.     VIII.  Ha7^rd,  388. 

Dithienyl.Derivativesof.  VIII.  Nabke, 
336- 

Ditbio-biurets.     VIII.  Philippe,  345. 

Dilhio-carbonic  ester.  VIII.  Lingen- 
brink.  311. 

Ditolyl-phtbalid.     VIII.   Holtz,  397. 

Dolomite.     VIII.  .Schiffer,  361. 

Domestic  chemistry.  V.  Baringer.  47  ; 
Lassar-Cohn.  133,  113  ;  Mell- 
Miann,  135;  Regodt,  157;  Rich- 
ard sand  Elliott,  159;  Schreiber, 
169;  Snijders,  174. 

Double  salts,  Complexions  in.  VIII. 
Rieger,  353. 

Drying.     V.   Hausbraiid,  loi. 

Dutcite.     VIII.  Moulin,  333. 

OunM]uinone,     VIII.   Hanlcel.  3S7. 

Dyeing  and  bleaching.  I.  Car;on,  3. 
II.  Bersch,6;  Garfon,  7  ;  Raw- 
son,  10,  III.  Produits,  20.  V. 
ArtofdyeinK,43;  Beecb,49:  Bot- 
tler. 58 ;  Dclmart,  74 ;  Depierre. 
75:  FaymonviIle,83  ;  Fraps,86; 


Dyeing  and  bleaching.     [Cont'd.] 

Ganswindt,  89;  Gar9on.  S^: 
Georgevics.  91  ;  Gnehm,  94: 
Gros-Renaud,  97  ;  Heenninn. 
101;  Hellot,  loa;  Herzfelil.  J.. 
104  ;  Holbling,  106  ;  Hummrt, 
109;  Lebbin,  123;  Lowcntljsl, 
128;  Miyares,  138;  Modern 
bleaching,  139 ;  Pappenhciui, 
147;  Paterson,  148  ;  Piequet.isz: 
Prudhomme,  156 ;  Reitaann, 
157  ;  Sansone,  166  ;  Scheri.  16;; 
Schoop.P.,  169;  Soxblet.  175; 
Tailfer,  180;  Thomas.  iSj; 
Triapkine,  185  \'II,  Farben- 
zeitung,  224  :  Lauber's  MonaLs- 
hefte.  336:  Yearbook,  iiS: 
Zeitschrift  ftir  Farben-  .  .  . 
chemie,  339.  VIII.  Rotheli. 
354 :  Sansone.  358  :  Theis,  379. 

Dyestuffs.  II.  Schultz.  10.  V.  Atlas, 
44;  Herghot,  51;  Blum,  56; 
Billow,  63  ;  Buss.  63  ;  Dupont. 
78 ;  Heumann,  104  ;  Jaubert, 
III;  Lehne,  1 25  ;  Nietiki,  143  ; 
Rupe,i63;  Thomas.  181.  VIII. 
Blum,  344. 

Dynamite.  {See  also  Explosives.)  \". 
Trawzl,  184. 


Ecgonio.    VIII.  Muller.  Wilheltn.  335. 

Ecgonitiic  acid.  VIII,  Bode.  244  ;  Hol- 
lander, 296. 

Egg-albumen,  Products  of  the  alkaline 
hydrolysis  of.  VIII.  Stuber, 
377- 

Eight  ( Carbon )  ring.  Formation  of. 
VIII.  Sondheimer,  371. 

Elder  berries.     VIII.  Sack,  357. 

Electrocbemistiy.  II.  Heyne,  7.  III. 
Borchers,  13.  V.  Arrhenius, 
43  ;  Bauer,  49 ;  Becker.  49 ; 
Becquerel,  49:  Bermbach,  ji  : 
Biscan,  54 ;  Blount,  56 :  Cosea. 
72 ;  Elbs,  80 :  Gerdes,  91  ;  Ha- 
ber,  98  ;  Handbucb,  99  ;  Holzt, 
108:  Jones.  H., 113;  Kohn,ll6: 
Le  Blanc,  124;  Lob,  138;  Lo- 
renz,  139;  Minet,  138;  Nerast, 


SUBJECT-INDEX. 


421 


Electrochemistry.     [Cont'd.] 

142  ;  Norden,  144  ;  Oettel,  145  ; 
Peters,  F.,  151 ;  Prime  nozioni, 
155  ;  Quivy,  156 ;  Smith,  Ed- 
gar, 174  ;  Speckeler,  175.  VII. 
Electro-chemist,  224 ;  Electro- 
chemical Industry,  224 ;  Elek- 
trochemische  Technik,  224; 
Jahrbuch  der  Elektrochemie, 
225  ;  Transactions,  228.  VIII. 
Kieseritzky,  306. 

Electrolysis.  V.  Faraday,  83  ;  Hollard, 
107  ;  Jordis,  114;  Kolbe,  117; 
Lob,  128 ;  Minet,  138 ;  Neu- 
mann, 142  ;  Petersen,  151  ;  Ri- 
ban,  159 ;  Schoop,  169.  VIII. 
Auerbach,  G.,  234;  Laband, 
315 ;  Sackur,  357 ;  Siegrist, 
369 ;  Winkelblech,  392. 

Electrometallurgy.  V.  Beckter,  49; 
Borchers,  58  ;  Minet,  138. 

Electroplating.  V.  Geiger,  91 ;  Ghersi, 
92  ;  Langbein,  121  ;  Philip,  151 ; 
Stockmeier,  1 77  ;  Taucher,  180  ; 
Watt,  191  ;  Werth,  193. 

Emetics.     VIII.    Baudran,  237. 

Enamel.     V.  Coflfignal,  69. 

Encarvone.     Lohr,  322  ;  Stabler,  372. 

Engineering  chemistry.  V.  Davis,  74  ; 
Phillips,  152 ;  Sexton,  172 ;  Still- 
man,  177. 

Erbia.     VIII.   Hoglung,  295. 

Ergot.     V.  Keller,  115. 

Erythronic  acid.     V.  Meusser,  136. 

Essential  oils  (See  also  Cosmetics ; 
Perfumes.)  V.  Atkinson,  44; 
Charabotand  Dupont,  66 ;  Gilde- 
meister,  93;  Idris,  no;  Labb6, 
119;  Liotard,  127;  Parry,  148. 
VIII.  Adlung,  230;  Mann,  Karl, 
326. 

Ester  formation.     VIII.  Michaelis,  331. 

Esterification.     VIII.  Feith,  267. 

Etard's  reaction.     V.  Rohde,  162. 

Ethanolamin,  Derivatives  of.  VIII. 
Rossler,  Paul,  354. 

Ethenyl-tri-sulfid.  VIII.  Mangier, 
326. 

Etherification.     V.  Williamson,  195. 

Ethin-diphthalids.     VIII.  Bechler,  238. 


Ethoxy   acids,    Electrosyn theses  from. 

VIII.  Mend,  329. 
Bthoxy-butyric  acid  and  aqueous  potash. 

VIII.  Helmrich,  290. 
Ethoxy-flavone.     VIII.  Alperin,  231. 
Ethoxy  -  fumaric    ester.      VIII.    Gold- 

schmidt.  Max,  279. 
Ethoxy-quinolin  (Ana).     VIII.  Wiske, 

392. 
Ethoxyl  -  phosphorus  -  oxy  -  chlorid  and 

primary  and  secondary  amins. 

VIII.  RatzlaflF,  350. 
Ethyl  group.    VIII.  Schmidt,  Aug.,  362. 
Ethyl-acetate.     VIII.    Alexander,  231. 
Ethyl-benzene,    Derivatives    of.     VIII. 

Schmiz,  363. 
Ethyl-crotonicacid.  VIII.  Borstelmann, 

246. 
Ethyl-esters,  Aromatic.   VIII.  Michaelis, 

331 
Ethyl  -  lepidin   derivatives.     VIII.   Bij- 

vanck,  242. 

Ethyl-raalonic  hydrazid.  VIII.  Rech- 
nitz,  350. 

Kthyl-mesaconic  acid,  Oxidation  of,  by 
potassic  permanganate.  VIII. 
Dannenberg,  257. 

Ethyl  -  methyl  -  ketone.  VIII.  Levin- 
stein, 320. 

Ethyl-nitrolic  acid.  Isomeric  salts  of. 
VIII.  Graul,  281. 

Ethyl-oxy-butyric  acid.     VIII.    Lurie, 

324. 
Ethyl-phenol  and  chloro-acetal.     VIII. 

Schroder,  365. 
Ethyl  -  phenyl  -  hydrazin    and    ethylic- 

chloro-carbonates.     VIII.  Liit- 

gert,  Ad.,  324. 
Ethyl-pheuyl-ketone.     VIII.  Niedenzu, 

339- 
Ethyl-phthalazin,  Synthesis  of.     VIII. 

Paul,  Victor,  344. 
Ethyl-sulfo-acetic    acid,    Sulfone   com- 
pounds from.     VIII.  Claesson, 

253. 
Ethylene  and  benzene  vapours.     VIII. 

Harbeck,  287. 
Ethylene-diamin.     VIII.  Herzfeld,  292. 
Alkyl  derivatives  of .    VIII.  Schnei- 
der, Paul,  363. 
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Ethylene  -  diamin    and    benzyl-chlorid. 

VIII.    Bleier,  243. 
and  bivalent  salts      VIII.  Megerle, 

328. 
and  salts  of  bivalent  metals,  Com- 

poundsof.      VIII.  Spnick,  372. 
and    tri-niethylene-bromid.      VIII. 

Bleier,  243. 
Ethylene  -  diamin  -  amin    compounds. 

VIII.  Grun,  Ad.,  283. 
Ethylene-imin  series.    VIII.  Frobenius, 

Otto,  274. 
Ethyl  ene-phenyl-hydrazin.     VIII. 

Hirshmann,  294 
Ethylic-sodium-aceto-acetate  and  ethy- 
lene brom  id.    VIII.  Freer,  272. 
Ethylic  -  .sodium-diketo-hydrindene-car- 

boxylate  and  halogens.     VIII. 

Flatow,  269. 
PHhylidene-anilin,  Derivatives  of.    VIII. 

Hamburger,  287. 
Ethylidene-glutaric    acid.      VIII.    Eg- 

gert,  263  ;  Miihlhauser,  334. 
Engenol,  Brom  in  derivatives  of.     VIII. 

Hahn,  Otto,  286. 
Euxenite.     VIII.  Prandtl,  347. 
Evaporation,  condensing  and  cooling. 

V.  Hausbrand,  100. 
Experimental   chemistrj'.     V.    Arendt, 

42 ;  Blochmann.  55  ;  P^msmann, 

81  ;  Faideau,  82 ;  Herding,  103  ; 

Hill,  A.  \V.,  105  ;  Hillyer,  105  ; 

Mackensie,    130;  Newell,    143; 

Newth.  143  ;  Praktischer  Chem- 

iker,    155  ;    Smith  and  Keller, 

174;   Wyatt,   198.     VIII.  Keil, 

306. 
P^xplosives.     (See  II /so  DynsLinite  \  Gun- 
powder.)     II.    Daniel,    7.     V. 

Auzenat,    46;     Bernadou,    51; 

(vuttmann,    98 ;    Nimier,    143 ; 

Nunoz,    144;  Pictet,    R.,    152: 

Sanford,   166;  Schmerber,  168  ; 

Schwartz.  170;  Uebersicht,  186  ; 

Walke.  190;  Wille,  195. 
P^xpositions,    Chemistry   at.      III.    Be- 

richt,    12;    Borchers,   13;  Hor- 

sin-Deon,     17;     Katalog,    17; 

Keppeler,    17;  Mellmann,    18; 

Witt,  22.     V.  Wiley.  194. 


Fenchene.     V.  Neumann,  143. 

Derivatives  of.      VIII.    Neumann. 

338 ;  Phillips,  345. 
Fencho-carboxylic  acid.    VIII.  Phillips, 

345  ;  Westphalen,  390. 
Fenchone.    VIII.  Meyer, Frederick,  330, 
Fenchone-pinacone.     VIII.  Koepp.310. 
Fermentation.     {See  also  Yeast. )     III. 

Roussy,    21.      V.    Ahrens,   39; 

Coupin,  72  ;  Green,  96  ;  Jacque- 

min.  III  ;  Jorgen.sen,  113;  Op- 

penheimer,    146 ;     Pozzi-Escot. 

154.     VIII.  Bredig,  248. 
Ferric  compounds.     VIII.  Desch,  259. 
Ferric  oxid,  Arsenates  of.   VIII    Metzke. 

330- 
Ferric  salts.    VIII.  Miiller,  Richard.  335. 

Ferricyanids  of  the  alkaline  eartlis. 
VIII.  Miiller,  Paul,  335. 

Ferrous  salts  and  potassium  iodid.  In- 
fluence of  free  acids  on  the  reac- 
tion between.  VIII.  Capelle. 
Carl,  252. 

Fertilizers.  {See a/so  Agricultural  chem- 
istry.) V.  Crouzel,  73 ;  Goupil, 
95  ;  Hensel,  103  ;  Kloepper,  116; 
Lambert,  120;  Lierke,  127; 
Methoden,  136 ;  Minozzi,  138 : 
Passon,  148  ;  Payne,  149  ;  Pick. 
152 ;  Rogoyski,  162  ;  Siderski. 
173  ;  Snyder,  174  ;  Vacirca,  186 ; 
Wiley  and  Ewell,  195  ;  Wolff. 
196 ;  Zacharewicz,  198. 

Filix  acid.     VIII.  Reich,  350. 

Fire,  Chemistry  of.     V.  Ingle,  1 1 1 . 

Fire  extinction.     V.  RudolfH,  163. 

Five  carbon  ring  compounds.  VI II. 
Spiess,  Paul,  372. 

Flames,  Colore<l.     VIII.  Kaempfe,  304. 

Flavaspidic  acid.  VIH.  Hausmann. 
288. 

Flavindulin.     VIII.  Eichler,  264  ;  Stof- 

fel,  375. 
Flavone,  Derivatives  of.     VIII.   Lowy, 

Robert,  323 ;  Neidhart,  33S. 
Flores-Koso.     VIII.  Lobeck,  322. 
Flour.     V.  Marion,  133. 
Fluorene and  formic  ester.  VIII.  Densch, 

258. 
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Fluorene,  Reactions  of  the  methylene 

group  in.     VIII.  Henle,  Franz, 

290. 
Fluorene-oxalic   ester.     VIII.    Densch, 

258. 
Fluorescein.     VIII.  Rodatz,  354. 
Fluorescence  and  chemical  constitution, 

Correlation  of.    VIII.  Conzetti, 

255. 
Fluorids.     VIII.  Jager,  Albert,  301. 

Ferric.     VIII.  Koeppen,  Otto,  310. 

Fluorin.     V.  Moissan,  139.     VIII.  Alfa, 

231  ;  Oettel,  340. 

compounds.  Organic.     VIII.  Nolte, 

339- 
Fluorindin.     VIII.  Guggenheim,  284. 

Fluorindins,   Synthesis   of.     VIII.  Sla- 

boszewicz,  370. 

Fluor-iodates.     VIII.   Lauenstein,  317. 

Fluor-manganites.      VIII.    Lauenstein, 

VI' 
Fodder.     V.  Alquier,  40  ;   Hoppe,   108. 

VIII.  Wubbena,  394. 
Foods  and  nutrition.     {See  also  Bread, 
Butter,    Cheese,    Flour,    Meat, 
Preservation  of  food.)   I.  Patent 
Office,  5.    V.  Abel,  38 ;  Atwater, 
W.    D. ,   44,    45  ;    Atwater  and 
Woods,    45  ;    Balland,   A.,  47  ; 
Beier,  50  ;  Bevier,  52  ;  Bigelow, 
53  ;    Blasdale,  55  ;  Bonazzi,  57  ; 
Buchka,  62  ;  Bujard,  63  ;  Clau- 
triau,  69  ;  Eisner,  81  ;  Frankel, 
86;    Frissell,   88;    Gadola,  89; 
Gibson,    92 ;    Goss,    95 ;    Heer- 
wagen,    loi  ;    Hutchison,    no; 
Jaffa,   III:  Jordan,  114;  Lang- 
worthy,    122;    I^lTmann,   124 
Loew,     128;     Malni^jac,    132 
Manget,     132 ;     Manuel,     132 
Martel,     133 ;     Mitchell,     138 
Moor,     139 ;      Pearmain,     149 
Richards,     159 ;      Rupp,     163 
Sammlung  der  Bestimniungen 
166  ;  Schneidemiihl,  169  ;  Seel 
171  ;   Snyder  and  Frisby,   174 
Stae<ltler,     176  ;     Stone,     178 
Sulla     composizione,     179 
Thompson,  Henry,  182;  Verein 


Foods  and  nutrition.     [Cont'd.] 

barungen,    187  ;     Villiers    and 
Collin,  188;    Vogl,  188;    Voor- 

hees,    189;    Wait,    190;  Wiley, 

194.    VII    British  F'ood Journal, 

221  ;   Forschungsberichte,  224  ; 

Oesterreichische  Chemiker-Zei- 

tung,  226.     VIII.  Leignes-Bak- 

hoven,  319. . 

Foods,  Dyestuffs  in.     VIII.  Weissbein, 

388. 

Metals  in.     VIII.  Mebold,  328. 
Forensic  chemistry.     {See  a/so  Toxicol- 
ogy )     V.  Kippenberger,    1 15  ; 
Klein,  115;  Polstorff,  154 
Formaldehyde.     V.  Hess,  104  ;  Vanino, 
186.     VIII   Sertz,  36S. 

and  terpenes      VIII.  Kriewitz,  313. 

Estimation  of.  VIII.  Romeyer,  355. 

in  aqueous  solution  and  hydrogen 
chlorid.     VIII.  Coops,  255. 

or  methylene  derivatives  of  acids  of 
the  sugar  group.    VIII.  Clowes, 

254. 
Formaldehyde  -  bisiil  fite  compounds. 

Vlll.  Glimni,  278. 

Formaldehyde-sulfites.     V.  Glimm,  94. 

Formazyl  compounds.  VIII.  Schiess, 
360. 

Form-imido  ester,  Hydro-chlorid  of. 
VIII.  Hogrebe,  296. 

Formyl  compounds, Isomerism  in.  VIII. 
Lewin,  Isaac,  320. 

Forrayl-acetic-ester.  VIII.  Bindemanu, 
242. 

Formyl-carbamid.     VIII.  Gorski,  280. 

Formyl -phenyl -acetic -ester.     VIII. 
Koltscharsch,  311. 
Isomeric.     VIII.  Bonier,  244. 

Friedel- Crafts'  reaction.  VIII.  Naph- 
tali,  337  ;  Smirnoff,  370. 

Fruits.     V.  Bigelow,  53. 

Fucacea.     VIII.  Koch,  Ludwig,  309. 

Fuels.  V.  Campredon,  64  ;  Colomer, 
71;  Fischer,  F.,  84;  Gill,  A., 
93  ;  Jiiptner,  1 14  ;  Phillips, 
H.  J.,  152  ;  Poole,  154  ;  Popple- 
well,  154  ;  SeyflFart,  172. 

Fungicides.     V.  Haywood,  lor. 
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Furfur-acrolein.     VIII.   Robtner,  334. 

Furfural.     VUI,  Robmer,  354, 

sicoliol  ill   coffee  oil.     VIII.    Erd- 
niaiin,  366. 

Furfuran.     VIII.  Widiiier,  390 
ring.     VIII,  Gralert,  a8i. 

Furfurolauilethjlamiii.  VIII.  Schwab- 
t»auer,  367. 

Furfurol  and  methylamin.  VIII. 
Schwalibauer,  367. 

Furfurol  and  succinic  acid.  VIII. 
Scheuermann,  360. 

Funiacts.  V.  Duheni.jH;  Jiiptnerand 
Toldt,  1 14  ;  Moissaii.  139. 

Furodiazol,  Tolyl-  and  benzyl  deriva- 
tives of .     VIII.  Stevens,  375. 

Fusel  oi),  Estimation  of.  \Sef  a/jo  Al- 
cohols and  alcoholonietry. )  V. 
Briiggemaiin.  6i 


Galactose.     V.   Dienert.  75. 

Galipot.     VIII.  WeslerberK,  390. 

Gallamic  acid,  Derivatives  of.  VIII. 
Cansser,  376. 

Gallic  acid,     V.   IWtrix.  53. 

Gamboge.     VIII.  Lewinthal.  310. 

Gas  chemistry  aiKl  gas  analysis.  V, 
Abady,  38;  Ames.  41;  Bates, 
48 ;  Bleier,  55  ;  Boyle  and  Ama- 
gat.  59;  Hempel,  102;  Neu- 
mann, J41  ;  Seyffart,  173; 
Winkler,  195,  196. 

Gas  coals.  Nitrogen  content  of,     VIII. 
Schilling,   Kugen,36[, 
Ammonia  production  from,     \'in. 
Schilling,  361, 

Gas  engines,     V,   Lencauchez,  125. 

Gas,  Illuminating,  HI,  Welsbacfa,  12. 
V.  Bossner.  57  ;  Butterfield, 
63  ;  Cal?,avara,  64  ;  Clauss,  69  ; 
Fletcher.  T.,  85;  Frenzel,  87; 
Hornby,  108;  Hunt,  log;  Lc- 
ffivre.  134  ;  Marpillero,  133  ; 
O'Connor,  144 ;  Simmance,  173  ; 
Stevenson,  i77;Truchot,  185. 

Gas  oil,  Pyrogenic  decomposition  of. 
VIII,   Muller,  Eberhard.  334. 

Gases  and  vapours.  Combustible,  VIH, 
Ttautwein,  381. 


Gases,   Internal    friction    and    thennic 
variation     in.      VIII,     Breitcc- 
bach,  248. 
Liquefaction    of.      VIII.     LeHm. 

318. 
Fermaneat.    VIII.   Kriiger,  R.,  j[j. 
Gastric  contenta.    V.   Lassar-Cobn.  uj, 
Gelseminiutii  sempervireiis.      V.  Wiki. 


Glass, 


193. 


III.  Henrivaux,  16.    V. 
41  ;    Bertran,    52 ;     Bi 
CoHignal,  69:  Hennvs 
Hovestadt,      109 
172  ;  Wetzel,  193.    VIII.  Focte. 
270. 
Glaucooi Die  acid.  VIII,  Bischkopff,  243, 
Globulin  in  blood-serum      VIII,  Wal- 

lerstein.  386. 
Glucosids     VIII.  Jouclt.  303, 
Glue.    V   Lebner,  115  ;  Malepeyre,  131 ; 

Rideal,  160 
Glutaconic  acid.     VIII.   Dreyfus,  262. 
Gluten.     VIII.  Manget,  326. 
I   Gluttn -peptone      VIII.  Braunig,  246. 
I   Glvcerid  in  animal  fats.     VIII.  Hansen, 
I        '  387, 

I   Glycerids.     VIII.  Neumayer.  338. 
I   Glycerin    and    metallic    oxids.      VIII. 

BuUnbeimer,  251. 
I   Glycerin  -  aldehydes.      VIII.    Neuberg. 
338. 
Glycocol.     VIII.  Ihrfeldt,  299. 

compounds    of     aromatic     amido- 
eaters.       VIII.     Oppenheimer. 
Mait,  341. 
Glycosids.    \'.  Rijn,  160.    VIII.  Proclss, 

348. 

Glyoxylic  acid.     VIII,  Glass,  278. 

Gold.     {See  also  Cyanide  process.)     V. 

Begeer.so;  Bosqui,5S:  Colgaet, 

70;  Curie, 73:  Bissler.So;  Gaie, 

91 :  Park,  147;  Wade,  E.  M.,  189. 

Atomic   weight   of.     VIII,     Kriiss, 

3«3- 
Double   salts   of    abnormally  com- 
posed    organic     bases,      VIII. 
Fenner,  268. 
in  a  current  of  cblorin.  Behavior  of. 

VIII.  Langgutta,  316. 
lodometry  of.    VIII.  Spiess,  371, 
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Guaiacol,  Derivatives  of.     VIII.   Falk, 

a67. 
Guajacum.     VIII.  Patzold,  343. 
Guanamins.  .Aromatic.     VIII.  El/.aiiow- 

Disubstituted.     VIII.   Cramer,  156. 
Guanidin.     VIII.  Gibson,  277. 
GuantD.     VIII,  Goslich,  aSo. 
Gums.     V.  Cor<lemoy,72;  DietericU,  75. 
Gunpovder.     (See    also    Explosives.) 
III.   Lippmann,  iS.   V.  Nimier. 
'43- 
Gutta-percha.     V.  Clouth,  69. 

H 

Hiematin.     VIII.  Kolle.  Martin,  309. 
Hsemoglohin,     VIII,   Rouchy,  356. 
Halogen  and  bydroxyl.    VIII.  Pels.  268. 
Halogen    derivatives.     VIII.     Gressly, 

282  ;  .Mouneyrac,  333. 
Halogen  in  organic  compounds,  Deter- 

mination   of.     VIII.    Moppert, 

333. 
Halogen    salts,    Estimation    of.     VIII. 

Burnett,  251. 
Halogens.     V.    Pels,  83.     VIII.   Jager, 

Albert,  301. 
Quantitative  separation  of.     VIII. 

Speelteter,  371. 
Heavy  metaU.  Quantitative  analy.sia  of. 

VIII.  Scblossberg.  362.  ' 
Helium.     VIII.  Steudel,  375. 
Helleborein.     VIII.  Thacter,  379. 
Helleborin.     VIII.  Thacter,  379. 
'Hemipinic  acid.  Derivatives  of.     VIII. 

Van  der  Meulen,  383. 
In  done  derivatives  of.     VIII.  I,an- 

Hemipiiiyl -hydros ylamin.  VIII.  Funic, 

375- 
Heptenic  acid.     VIII.  (;uliy,  184. 
Heptyl-auiin  soap.s.    VIII.  Funclte.  275, 
Heterocyclic  compounds.    V,  Briihl,6i. 

VIII.  Zinsser,  395. 
Hetero  -  xanthin.      VIII.    Weinachenk, 

*      388- 
Hexacyclic  ketones.     VIII.   Rath,  350. 
Hexa -ethyl- lien zene.  VIII    Bartels,  236. 
Heita- hydro -anthranilic   acid.     VIII. 

Bull,  3.SI. 


Hexa  -  hydro  ■  apophylenic  acid.     VIII. 

Wolff   393 
Hexa-hydro-cinchoiueronic  acid.    VIII. 

Wolff  Fritz,  393, 
Hexa-hydro-ortLo-phenyl-iliamin,  VIII. 

bull  25 

Hexa-hydro-piira-ben/yl-amin-carboxy- 
ic  acid      VtH.  Ladisch,  3  5. 

Hcxa-hydro-phthalic  acids,  Optically 
active.    VIII.  Conrad,  ijs. 

Hexalkyl-diarsoninmcomiraunds.  V!II. 


Hexa-methylene,  Derivatives  of.     VIII. 

Hexyl-accto-acelic  ester.      VIII.    Lun- 

dalil,  324. 
Hexyl-aticonic  acid.  VIII.  :Jinion,  Joh  . 


Hexyl-itaconic  acid.  Oxidation  of.  VIII. 

Simon,  Job.,  370. 
Hezyl-malonic   ester.     VIII.    LundabI, 

324- 
High  temperature,   Production  of.     V. 

Bredig,  60. 
Mippuric  iiciil.     VIII.   Fehlhaber.  267. 
lIipiuiro-fi«vin      VIII.   Fehlhaber,  267. 
Honey    dextrin.     VIII.    Miiiler,    Alb.. 

334- 
Honey   from   pine.      VIII      Monheim, 

331- 
Hops.     VIII.   Harth,  Georg,  236. 
Humidityofriir  l)etctiiiiiiaii.>n(jf.  VIII. 

Kichter    Uiriihard   353 
Humus  from  sugar  and  permanganate. 

VIII.  Feilitien,  267. 
Hydantoins.    VIl     Weiss,  iMaurus,  388. 

Aromatic.     VMl.  Breusteilt,  218. 
Hydramins.     VIII    Matthes,  327. 
Hydraslinin.     VIII.  Voigt,  Carl,  384. 
Hydration     of     <Usso1ved     substances. 

VII      Oppemiann.  34'- 
Hydrazidf^aceticHcid     VIII.  Uhmaun. 

Martin,  318. 
Hydrazids  of  aromatic  acids  and  alka- 
lies.    VIII.  Melsbach,  329. 
Hydrazids  of  ortho-sulfo-benioic   acid. 

VIII.   Brandt,  Olio,  247. 
Hydraiin.    VIII.  Imberl,  199;  Kiispert, 

313;   Stolle,  375;   Zembrzuslti, 

395- 


BIBUOGRAPHV   OP   CHBMISTRY. 


Hy.lra«n.     [CoiUM.] 

aiiddia/Jicompounds,    VIII.  Scliiff, 

derivatives.     VIII.   Bailey,  135, 
salts.     VIII.   Ebler,  i6j. 
Hydrazin-iso-butyricaci(i.   VIII.  Frank, 

Christian,  271. 
Hydrazii-anisol.     VIII.  Starke,  373. 
Hydrazo- benzene.       VIII,     Baumann, 
Otto,  138  ;   Levin,  310  ;   Riilke, 
356. 
and     aliphatic     aldehydes.      VIII. 

Luiniiierzheim,  334. 
Nitro  derivatives  ot.     VIII,  Stiasny, 
375- 
Hydra/ones.  VEIL  Favrel,  Georges,  267, 
Stereoisomer ic.     VIH.    Schmidt, 
Otto,  362. 
Hydrazonic acid.    VIII.  Halvorsen,  287. 
Hydrindene.    VIII,  Diinkelsbuh]er,36i. 
Hydrindone,     VIII,     Schiefer,  360. 
Hydro-aromatic    compounds.      VIII. 
Guerbet,  284  ;  Weiss,  Richard, 
388. 
Hydro-aromatic   ketones.     VIII.   Rein- 

ecke,  351, 
Hydro-carbons.   V,  Berthelot,  5a.   VIII. 
Jacunski,  301. 
Aliphutic.     V,   Mouneyrat,  140. 
and    potassium -pcrsulfate.      VIII. 

Moritz,  Karl,  333. 
and  sulfuric  acid.    VIII.  Lehmann, 

Theodor,  318. 
Aromatic.     VIII.  Bartels,  136. 
Aromatic,  and  sodium.    VIII.  Lodt- 

er,  312. 

from  beeswax,    VIII,  Jirniann,  301. 

Halogen  substituted,  and  aluminium 

halogen      compounds.       VIII. 

Kerei.  306. 

Hydro-cbclidonic   acid.  Derivatives  of, 

VIII,  Strube,  376. 
Hydro-coUidin,     VIII,  Gilbert,  177. 
Hydro-(»rnii;ularic    acid,    Unsaturated 
lactonesof,     VIII.  Straus,  376, 
Ilydro-cotarnin  and   aldehydes.     VIII. 

Kersten,  306. 
Hydrogen      V,    Schoop,     M.    U.,    169. 

VIII.  Lettermann,  320. 
Hydrogen chlorid.     VIII.  Schmitt,362. 


Hydrogen  cyan  id.      VIII.  Bartscfa,  136; 
Rodrian,  354. 
Sesqui- hydro -rhloHd      of,     VIII, 

Schnitzpahn,  363  ;  Skita,  370, 
Syntheses  by  means  of.     VIII.  Pa- 
ruck  er,  34S. 
Hydrogen  dioxid,     Vlil.    Kohen,  310; 
I,ehnert,3i8;  Schlossberg, 361, 
and  hydrogen  iodid.  Catalysis  in  tbc 
between.    VIII.  Brodt. 


349- 
Use    of,    in    quantitative    analysis, 

VIII.  Bruhl,  249. 
Hydrogen  electrode,  Depolarisntion  of. 

VIII.   Panschaud,  343. 
Hydrogen  sulfide  group.      VIII.  Ebler, 

163. 
Hydro-pyridin.    Sj-nthesis     in,      VIII, 

Brunswig,  250. 
Hydroquinone  -  methyl-  ketone.      VIII. 

Rehn,  Richard,  339. 
Hydroquinone  -  tetra-  carboxylic     add, 

VIII.  Wolmau,  393. 
Hydro-resorcin.    VIII,  Schilling,  Rud„ 

361. 
Hydro-rubeanic   acid.     VIII.     Frolich. 

Julius.  274. 
Hydro-siilfurous  acid.  Sodium-  and  cal- 

ciuuisaltsof.     VIII.  Frank.A., 


Hydi 


rid.      VIII.      Pickard, 


346. 


Hydroxy-lactones.     VIII.  Lux,  325. 
Hydroxyl.     V,  Pels,  83, 
Hydroxylamin.     VIII.  Ebler,  363  :  Ko- 
hen, 310, 
Alkylandacy]  derivatives  of .    VIII, 

Peschkes.  344. 
Alkylated,     VIII,  Mamlock,  336. 
Alkylation  of.     VIII.   Hilland,  393. 
compounds  of  metals.     VIII.   Luc, 

324. 
Derivatives  ot.    VIII,  Ha  pel,  187. 
Inorganic    compounds    of.       VIII. 
Kohlschiitter.  Volkmar,  311. 
Hydroxylamin -hydro-chlorid.    Quanti- 
tative separations  by  means  of. 
VIII.  Riihl,  356. 
Hygrin,    Synthesis  of.     VIII.    Hollan- 
der, 196. 
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Hygrinic  acid,  Synthesis  of.    VIII.  Ett- 

linger,  266.  •    . 

Hyponitrous  acid,   Conversion  of,  into 

hydrazin.     VIII.  Brackel,  246. 

Hyposulfites.     VIII.    Steinliauser,  374. 


Imid-azols.     VIII.    Fezer,  268  ;  Kunck- 

ell,  314. 
Imido-ethers.    VIII.  Goldschmidt,  Max, 

279. 
Imids  of  dibasic  acids.  Halogen  deriva- 
tives of.     VIII.  Schwede,  367. 
Indandione  and    meta-   and    para-oxy- 

benzaldehydes.  VIII.  May,  327. 
Indazol  derivatives.    VIII.  Jelensperger, 

302. 
Indazol    group,      VIII.    Epstein,    265 ; 

Gruskiewicz,  283. 
Indazol,  Ketone  chlorids  and  quinones 

of.     VIII.  Weldert,  389. 
Indazolone,  vSynthesisof.     VIII.  Konig, 

309- 
Indazols.     VIII.  Sondheimer,  371. 

Formation  of.     VIII.  Braun,  247. 
Indene.     VIII.  Schiefer,  360. 

Condensation    products   of.     VIII. 

Biihner,  250. 
India  rubber.     V.  Brannt,  59 ;  Clouth, 

69 ;  Herbet,   103  ;   Obach,  144  ; 

Pearson,  149;  Weber,  191. 
Indicators.     V.  Cohn,  70. 
Indigo     V.  Jaubert,  iii  ;  Reissert,  158; 

Tulleken,  185.     VIII.    Wange- 

rin,  386. 
Artificial.    III.  Brunk,  13;  Reissert, 

20.     VIII.  Koettnitz.  310. 
Indigo  series.     VIII.    Samson,  358. 
Indigo-carmin.     VIII.    Naumann,   337. 
Indigo-disulfonic  acids,  Isomeric.  VIII. 

Schubarth,  365. 
Indigo-oxim.     VIII.  Pipkard,  346. 
Indigc '-white,  Acyl  derivatives  of.  VIII. 

Drescher,  261 
Indones.     VIII.  Dilthey,  260 ;  Wieder- 

mann,  390. 
Indoxyl,    Acyl    derivatives    of.     VIII. 

Drescher,  261. 
Indoxyl    like    compounds.     VIII.    Te- 

desko,  378. 


Indoxylic  acid,  Acyl  derivatives  of. 
VIII.  Drescher,  261. 

Indulin,  Derivatives  of.  VIII.  Linne- 
mann,  322. 

Ink.     V.  Lehner,  125. 

Inorganic  chemistry.  V.  Beddow,  49; 
Biltz,  54  ;  Briggs,  60  ;  Carbayo, 
64;  Carstensen,65;  Christensen, 
C,  67;  Dammer,  73;  Dupr^, 
79  ;  Erdmann,  81;  Fatigati,  83  ; 
Grimaux,  96  ;  Hartmann,  100  ; 
riarz,  100 ;  Hemmelmayr,  102  ; 
Hinds,  105  ;  Hoff ,  106 ;  Holle- 
man,  107 ;  Jorgensen,  S.  M., 
113;  Jones,  C,  113,  114;  Jones, 
Iv.  M.,  114;  Klein,  115;  Knoeve- 
nagel,  116;  Krug,  119;  Leh- 
mann,  125;  Lengfeld,  125;  Mag- 
nanini,  131;  Martin,  G.  H.,  133  ; 
Meldola,  135  ;  Montgomery  and 
Smith,  139;  Oechsner,  144;  Old- 
berg,  145  ;  Oppenheimer,  146  ; 
Ostwald,  146;  Peter,  151  ;  Piltz, 
153  ;  Pinner,  153  ;  Remsen,  1.58  ; 
Revoy,  158  ;  Richter,  160  ;  Ros- 
coeand  Harden,  162;  Riidorff, 
163;  Schmidt,  Julius,  168;  Sex- 
ton, 172;  Shenstone,i72;  Skerry, 
173;  Sperber,  175;  Squinabol, 
176;  Tassinari,  180;  Thurston, 
183  ;  Torrey,  184  ;  Trotmann, 
185  ;  Venable  and  Howe,  187  ; 
Walker,  190;  Watson,  191; 
Woodward,  197  ;  Wurtz,  197. 

Inorganic  compounds.  VIII.  Kohl- 
schiitter,  Joh.,  311. 

Inorganic    salts.    Incomplete    colloidal 
nature  of.     VIII.  Blanck,  243. 
Molecular  weight  of.     VIII.   Mai- 
born,  325. 

Insecticides.     V.  Haywood,  loi. 

Invert  sugar.     VIII.  Willeke,  391. 

Invertin.     VIII.  Osborne,  342. 

lodates.     VIII    Koppen,  Otto,  310. 

Crystallography  of.     VIII.    Eakle, 
262. 

lodid-chlorid.  Aromatic.  VIII.  Hinters- 
kirch,  294. 

lodids  and  ferric  salts.  VIII.  Hacke- 
loer-KobbinghoflF,  285. 


4z8 

loilin.     Vlll.  Hauser.  288. 

compounds.     VIII.  Sullivan,  377. 

Oiyacidsof.  VIII.  Liebknecbt,3ii. 

substitution   products  of   aromatic 

alcohols,  aldehydes,  and  acids. 

VIII.  Scidel,  368. 

lodin-tri-chlorid,  Doublesalts  of.    VIII. 

Schlegclmilch,  361. 
lodo-mesitylene.     VIII.    Roggatz,   354. 
lodo-iaeta- xylene.  Symmetrical.     VIII. 

Schmierer,  362. 
lodo-methyl-quinolin,     VIII,  Alberti, 
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VIII.   Pabst, 


3-13- 


loilo-nitro-toluene  and  polyvalent  iodin, 
Derivatives   of,      VIII.    Vogel, 
Karl,  384. 
lodo-pseudo- cumene    and    polyvalent 
iodio.      VIII.    Meyer,    Robert, 
331- 
lodo-quinoliti     and     polyvalent    iodin. 
Compounds  from.    VIII.  Schol- 
vien,  364. 
lodoso- naphthalene.     Derivatives     of. 

VIII.  Schlosser,  362. 
Ions.     V.  B6ttger,W.,57;  Hollard,  107. 
VIII.  I,emme,3[9;  Nernst,338: 
Paul,  344  ;  Urbasch,  382. 
Migration  of.     VIII.   Berliner,  241  ; 
Bo);dan.    24^  ;    Bukschnewski. 
251;  Goldhaber,  279 ;  Goldluat, 
379:  Metelka,  330. 
of  sulfuric  acid.     VIII.  Starck,373. 
Ipoh  arrow  poison.     VIII.   Geiger,  176. 
Iridium.    I.  Palmaer,  4,    V.  Leidi6,  125. 
Iron.      III.    Beck,    12.     V.    Blair,    54; 
Jiiptner,  1 14  ;  Phillips,  Francis, 
152  ;  West,  193. 
Electrochemistry  of.     VIII.  Toepf- 

Eer,  3S0. 
Nitroso  compound  of.   VIII.  Wiede, 

390- 
oxalates,     VIII.  Platsch,  346. 
Passivity    of.      VIII.     Kinkelstein, 

26S. 
salts.     V.  Gescliwind,  92, 
sulfid  and  nitric  oxid.     VIII,    Ro- 
se nlierg,  353. 
Isindazol.     VIII.  Sondheimer,  371, 


Iso.amyl-aceto-acetic  ester  and  niiric 
oxid,     VIII.  Vogel,  Julius, 3S4. 

Iso^myl-benzene,  Derivatives  of.  VIII, 
Steiuorth,  374, 

Iso- bromo  •  methacrylic  acid.  VIIL 
Morscliock,  333. 

Iso-biitane,  Liquid.     VIII,    Degnet,  15S, 

tso-butyl-citraconic  acid  and  potassic 
permanganate.  VIII.  K  a;  1  - 
brand t,  yt^. 

Iso-butyl-ethyl-piperidin.  VIII.  GoM- 
schniidt,  Oscar.  279. 

Iso-butyl-ethylene-pyridin.  VIII.  Gold. 
Schmidt,  Oscar,  279. 

Iso-butyl-iso-quinolin.  VIII,  Freist. 
Gustav,  272. 

Iso-butyl-itaconic  acid  and  potassic  per- 
manganate.   VIII.  Ka-lbrandt. 

Iso-butjl-mesaconic  acid  and  potassic 
permanganate.  VIII.  K  s  1  - 
brandt,  304, 

Iso-cumalic  acid,     VIII.   Hauser,  Max. 

Iso-dialuric  acid.     VIII,   Koech,  309. 

and  thio-carl)amid.  VIII,  Vogel, 3S4, 
Iso-diaio-metbane,  Derivatives  of,   VIII. 

Lehmann,  Martin.  31S, 
Iso-dicrotonic  acid.     VIII.   Kraflt.  311, 
Iso-dipbenyl-fluoridin,      VIII.     Durel, 

262. 
Iso^dithio-biazolones.    ^ 

Sebastian,  363. 
Iso-eugenol,  Derivativesof.     VIII,  Port- 

mann,  347, 
Iso- hepto-di lactone.    VIII,  Friedniann, 

Walther,  373, 
Iso-melhyl-morphol,  VIII.  Stimuleanu, 

377. 
Iso-nitramins,  Stability  in,   and  forma- 

tion  of  salts  from.     VIII,  Buch- 

uer,  250, 
Iso-nitroso compounds,    VIII.  Veit,  3S3, 
Iso-nonyl-amid,     VIII.  Kullhem.  314. 
Iso-nonylic  acid.     VIII,  Kullhem,  314, 
Isopentane,  Bromo  derivativesof.    VIII, 

Fran  k-Kamenel  iky,  171. 
Iso-phenanthroliu.    VIII,  Trapp,  380. 
Iso- phenyl. acetic    acid.     VIII.    Lin^, 

322. 


'..  Schneider, 
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Isophorone.     VIII.    Miiller,    Friedrich, 

334. 
Iso  -  propyl  -  iso  -  paraconic  acid.     VIII. 

Thron,  379. 
Iso-pulegone.      VIII.    Roeder,    Gcorg, 

354 ;  Schauwecker,  360. 
Iso-purpuric  acid.     VIII.  Petri,  345. 
Iso-pyrazol    derivatives  from  di-aceto- 

sucdnic    ester    and    aromatic 

diazo     compounds.     VIII. 

Schlesinger,  361. 
Iso-rhodano-pentammin    cobalt    series. 

VIII.  Muller,  Herbert,  335. 
Iso-rosindulin    dyes.      VIII.     Miiller, 

Franz,  334. 
Iso-rosindalins.     VIII.  Bruhn,  Gustav, 

249  ;  Gutbier,  Felix,  284  ;  Ott, 

342. 
Iso-saccharin.  VIII.  Franz,  Arthur,  271. 
Iso-thujon.     VIII.  Freist,  272. 
Isoxa7X>ls.     VIII.  Thomaschewski,  379  ; 

Zopfchen,  395. 
Itaconic  acid.    VIII.  Frankenstein,  271. 


K 


Keraniics.  {S^r  a/so  Clay.)  V.  Au- 
scher,  46;  Larchevfique,  122; 
Shaw,  172.  VII.  Allgemeiner 
Anzeiger,  219.   VIII.  Stoermer, 

375- 
Ketazins.     VIII.  Zinkeisen,  395. 

Ketipic ester.  V^III.  Weil,  Stanislas, 387. 

Ketone-chlorids.    VIII.  Schneider,  Wil- 

helm,  363. 
Ketone-dilactones.     VIII.  Guthrie,  284. 
Ketone-hydro-quinolin.     VIII.  Herwig, 

291. 
Ketone-lactones.     VIII.  Lux,  325. 
Ketone-oxalic  ester.  Benzoyl    and  ani- 

soyl  derivatives  of.    VIII.  Hog- 

rebe,  296. 
Ketones.      V.     Kolichen,    116.      VIII. 

Leser,  319. 
Aliphatic  aromatic.     VIII.  Hoe«U, 

294  ;  Wirtz,  392. 
Aliphatic,  and  bromin.     VIII.  San- 
ders, 358. 
and  ainmonium-hy<lro-sulfi<l.    VIII. 

Wuyts,  394. 


Ketones.     [Con'td.] 

and  cyano-acetic  ester.     VIII.  Rie- 

del,  Frank,  352. 
Aromatic.     VIII.    Allendorff,   231  ; 

Behn,  Richard,  239 ;    Iviihder, 

324  ;  Sorge,  371. 
Electrochemical  reduction  of .   VIII. 

Brand.  Kurt,  247. 
Formation  of  acetals  from.     VIII. 

Raben,  349. 
Sulfur  derivatives  of.     VIII.    Hil- 

gendorff,  293. 
Unsaturated.      VIII.    Kahnemann, 

304- 
Unsaturated,    and    hydroxy lamin. 

VIII.  Matfus,  327. 
Unsaturated  aromatic.     VIII.  Goll- 
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Mineral  analyses.     VIII.   Kiesewetter, 
306. 

Mineral  oils.     VIII.  Gruning,  283. 

Mineral  waters.  V.  Casoria,  65 ;  Crook. 
72;  Fresenius,  H.,  87,  88; 
Hanko,  99;  Koeppe,  117  ;  Za- 
vala, 198.  VIII.  Hintz,  294; 
Pi^tri,  346. 
Artificial.  V.  Kirkby,  115;  Mi- 
chotte,  137. 
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Mineralogical  chemistry.  V.  Arendt, 
42  ;  Bonatti,  57  ;  Campbell,  64  ; 
Camot,  65  ;  Clarke.  68;  Giongo, 
93  ;  Hemmelmayr  and  Bninner, 
J02  ;  Hillebrand,  105;  Koninck, 
118;  Lambuc,  120;  Lipp,  127; 
Lupano,  130;  Pozzi-Escot,  154; 
Strindberg,  178.  VIII.  Cleve. 
254 ;  Svensson,  378. 

Mining.  {See also  As&&yinff.)  II.  Cre- 
mer,  6 ;  III.  Escales,  15 ;  V. 
Fisk,  85;  VII.  Jahrbuch  fiir 
das  Eisenhiittenwesen,  225. 

Molecular  weight.  V.  Moureu,  140 ; 
Mourlot,  140.  VIII.  Moufang, 
333  ;  Moureu,  333  ;  Unruh,  382. 

Molybdenum.      VIII.    Atterberg,    234; 

Guichard,  Marcel,  2S4 ;  Heide, 

289  ;  Hommel,  297  :  Nagel,  Wil- 

helm,  336. 

andchlorin.  VTII.  B]omstrand,243. 

Mono  -  benzoyl  -  malonic  ester.     VIII. 

Neuhausser,  338. 

Mono-bromo-malic  acid.  VIII.  Dueck, 
262. 

Mono-bromo-methyl-heptenone.     VIII. 

Blembel,  243. 

Mono-chloro-ketones.  VIII.  Johanns- 
sen,  303. 

Mono-ethyl-acetal.     VIII.  Henkel,  290. 

Mono-ethyl-anilin,  Phosi^hins  of .    VIII. 

Ottens,  342. 
Mono-oxy -  benzal    bromo-indanone. 

VIII.  Miniat,  331. 
Mono  -  oxy  -  dialphyl  -  acetic  lactones. 

VIII.  Simonis,  370. 
Mono-sulfo-oxy-arsenates.     VIII.   Gut- 

mann,  284 
Morphin.     V.   Sumuleanu,  179.     VIII. 

Oosterbaan,  341. 
Morpholin.     V.  Sumuleanu,  179. 

Derivatives  of .     VIII.  Franke,  271. 
Mortar.     V.  Dibdin,  75. 
Mucic  acid,    Hydrazid   of.      VIII.    Da- 

rapsky,  257. 

Muco-dilactone.     VIII.  Koenig,  Julius, 

310. 
Muco-lactonic  acid.     VIII.  Koenig,  Ju- 
lius, 310. 

Musk,  Artificial.     VIII.   Poraraier,  347. 

Myristo-phenones.     VIII.  Wirtz,  392. 
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Naphthalene.       VIII.    Hellstrom,  290; 

lacchia,  298. 
Chloro  derivatives  of.     VIII.  Bueb, 

250 ;  Widman,  390. 
Derivatives  of.      VIII.    Consonno, 

255 ;  Rossler,  354. 
lodoso  and  iodonium  compounds  of. 

VIII.  Auerbach,  Martin,  234. 
Isomeric  derivatives  of .    VIII.  Kip- 
ping, 306. 
Naphthalene  series.    VIII.  Knapp,  308; 

Minich,  331. 
Flavone  derivatives  of.     VIII.  Ull- 

mann,  382. 
Oxy-aldehydesin.  VIII.  Horlacher, 

297. 
Naphthalene-diazo-oxids.    VIII.  Baum, 

237. 
Naphthalene  -  sulfonic    acids.      VIII. 

A16n,  231. 
Naphthalic  acid.  Derivatives  of.     VIII. 

Zuckmayer,  396. 
Naphthenes.     V.  Wischin,  J96. 
Naphthionic  acid.  Derivatives  of.    VIII. 

Carliczek,  252. 
Naphtho-azonium    compounds.      VIII. 

Sutherst,  378. 
Naphtho-furfuran.    VIII.  Giescke,  277  ; 

Grafenhan,  280. 
Naphthoic  acid,    Hydrazids  of.     VIII. 

Zinsser,  395. 
Naphtho-imido-azol .    VIII.  Reindl ,  35 1 . 
Naphtho-oxy-acetic   acid.     VIII.   Spit- 

zer,  372. 
Naphtho  -  phenantrolin.     VIII.   Plack, 

346. 
Naphtho-phenazin,  Derivatives  of.  VIII. 

Lindenbaum,  321. 
Naphtho-picricacid.    VIII.  Haberkant, 

285. 
Naphtho-quinolin.     VIII.  Wenk,  389. 
Naphtho-quinolin-sulfonic  acid.     VIII. 

Becker,    Paul,    238 ;    Milanesi, 

331  ;  Seehagen,  367. 
Naphtho-quinolins,  Substituted.     VIII. 

Plack,  346. 
Naphtho-quinone,  Derivatives  of.   VIII. 

Matis,  327. 
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Naphtho-quinone,  Halogen  derivatives 
of.     VIII.  FroHch,  Carl,  274. 

Naphtho-quinones  and  methylene  deriv- 
atives. VIII.  Hirsch,  Hans,  294. 

Naphthol  and  chloro  -  acetone.  VIII. 
Schrackenberger,  364. 

Naphthol  -disulfonic  acid.  VIII. 
Mielcke,  331. 

Naphthol s  and  benzoyl-chlorid  in  the 
presence  of  aluminium  chlorid. 
VIII.  Sauvage,  359. 

Naphthols  and  chloro-acetal.  VIII. 
Giescke,  277. 

Naphthol-sulfonic  acid,  Dinitro  deriva- 
tives of.     VIII.  Pluss,  346. 

Naphthol  -  tri  -  sulfonic  acid.  VIII. 
Mielcke,  331. 

Naphthoyl  acetic  esters.  VIII.  Weiss, 
Rudolph,  388. 

Naphthoyl  -  benzoyl  -methane.  VIII. 
Raeder,  349. 

Naphthoyl -ortho- ben  zoic  acid,  Deriva- 
tives of.     VIII.  Perutz,  344. 

Naphthoyl  -  piperidin.  VIII.  Roth, 
Walther,  356. 

Naphthyl-amin,  Derivatives  of.  VIII. 
Fussganger.  275. 

Naphthyl-carbizin.   VIII.  Hillringhaus, 

293. 
Naphthyl-dithio-carbazic  acid.       VIII. 

Best,  Friedrich,  241. 
Naphthyl-hydroxylamin    and    ketones. 

VIII.     Scheiber,  360. 
Naphthyl  -  methyl  -  halogen  -  pyrazol- 

VIII.  Bramkamp,  247. 
Naphthyl-methyl-ketones.     VIII.    Bar- 

taszewics,  236 ;  Feist,  267. 
Naphthyl  -  phenyl  -  iodoniuniAiydroxid, 

Derivatives  of.  VIII.  Schlosser, 

362. 
Naphthyl-pipecolin.     VIII.  Roth,  Wal- 

l^er,  356. 
Naphthyl-sulfonic  acetones.  VIII.  Bolni, 

245. 
Nickel.     V.  Moissan  and  Ouvrard,  139. 

VIII.    Ducru,  262  ;  Huldschin- 

sky,  29S  ;  Uellenberg,  381. 
alloys.     V.  Guillaunie,  97. 
salts   and  mercuric  cyanid.     VIII. 

Papiermeister.  343. 


Nickel-ammonium-sulfate.    VIII.  Pfan- 

hauser,  345. 
Nickel-arsenates.    VIII.  Toussaint,  380. 
Nickel-carbonyl.     VIII.  Mittasch,  332. 
Nickel-cyanid.     VIII.  Adler,  230. 
Nicotinic  add.     VIII.  Fils,  268;  Suss- 

dorff,  377. 
Nicotin -methylo-iodid,  Oxidation  of. 

VIII.  Genequand,  277. 
Niobium  compounds.    VIII.  Santesson, 

358. 
Nitramins  and   nitrosamins,    Nitrated, 

and  ammonium  sulfid.     VIII. 

Oesterreich,  Paul,  340. 

Nitramins,  Stability  in,  and  formation 
of  salts  from.  VIII.  Buchner, 
250. 

Nitranilin  andphosphoryl-chlorid.  VIII. 
Strebel,  376. 

Nitranilin,  Steric  influences  in  the  reac- 
tion of.     VIII.  Eberhard,  263. 

Nitre.     V.  Billon,  54. 

Nitric  acid.     VIII.  Greittherr,  281. 
and  hydrogen  iodid.      VIII.    Eck- 
stadt,  263. 

Nitrils,  Aromatic,  and  sodium.  VIII. 
lyodter,  322. 

Nitrites.     VIII.  Lang,  Joh.,  316. 

Electrolytic    reduction    of.      VIII. 
Suler,  377. 

Nitrito  -  rhodanato-tetramin  cobalt  se- 
ries.    VIII.  Klien,  307. 

Nitro  compounds.     VIII.    Kissel,  Her- 
mann, 307. 
and  diazo-methane.     VIII.  Heinke. 

289 
Aromatic.     VIII.  Gaumer,  276. 
Primary,    and    diazo    compouncLs. 
VIII.  Schmidt,  Otto,  362. 

Nitro  group.     VIII.  Koch,  Ernst,  309. 

Nitro-acyl  and  primary  amins.     VIII . 
Boeseken,  245. 

Nitro-aldehydazones.     VIII.  Riist.  3^7. 

Nitro-anisic  acid.  VIII.  Schumacher. 
Gustav,  366. 

Nitro-anthraquinone.  VIII.  Weizmann, 

388. 
and  phenols.  VIII.  Weizmann,  388. 
Nitro-benzal-hydrazin.      VIII.    Lublin. 

323- 
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Nitro-benzo-nitrils,  Electrolytic  reduc- 
tion of.     VIII.  Saame,  357. 

Nitro  -  benzyl  -  diphenyl  -  itaconic  acid. 
VIII.     Kiillenberg,  313. 

Nitro-biphenyl.     VIII.  Friebel,  272. 

Nitro  -  biuret,  Derivatives  of.  VIII. 
Uhlfelder,  382. 

Nitro-bromo-quinolin.  VIII.  Caesar, 
Hermann,  252. 

Nitro-cellulose.  VIII.  Bebie,  238;  Wein- 
traub,  388. 

Nitro-chloro-phenyl-para  -  xylyl  -  hydra- 
zin.     VIII.  Lindenberg,  Willy, 

321. 

Nitro-diazo-benzene  and  sulfur-dioxid. 
VIII.  Kunze,  314. 

Nitro  -  diazo  -  nieta  -  xylic  acid.  VIII. 
Goldberger,  279. 

Nitro-dicyan-diamidin.  VIII.  Uhlfel- 
der,  382. 

Nitro-diphenyl.     VIII.  Koch,  Ad  ,  309. 

Nitrofonn.     VIII.   Riuckenberger,  353. 

Nitrogen.     VIII.  Wedekind,  386. 

and  hydrogen  in  aqueous  solutions 
Absorption-coefficients  of,  and 
influence  of  substances  of  vary- 
ing degrees  of  dissociation  on. 
VIII.  Braun,  L..  248. 
compounds.     VIII.  Ryn,  357. 
in  organic  compounds,  Determina- 
tion of.     VIII.  Moppert,  333. 
Stereochemistry    of.      VIII.    Ryn, 
357. 

Nitrogen-alkyl-hydroxylamms  and  aro- 
matic aldehydes.  VIII.  Wend- 
ler,  389. 

Nitrogen  -  alkyl  substituted  aldoxims. 
VIII.  Schultz,  Erwin,  366. 

Nitrogen  -  alkyl  substituted  piperidin 
bases  and  hydrogen -perox id. 
VIII.  Wernick,  390. 

Nitrogen  -  alkyl  substituted  pyridones 
and  phosphorus- pen tabromid. 
VIII.  Leidel,  319. 

Nitrogen-alky  1  substituted  quinolones 
and  phosphorus  pentabromid. 
VIII.     Leidel,  319. 

Nitrogen-sulfid.     VIII.  Seitter,  368. 

Nitrogen -tetroxid and  sulfuric  and  nitric 
acids.     VIII.  Weintraub,  388. 


Nitro-iodo-meta-xylene  and  polyvalent 

iodin.   Compounds  of.      VIII. 

Talbott,  378. 
Nitro -iodo- toluene,   lodoso,  iodo  and 

iodonium  compounds  of.    VIII. 

Kok,  311. 
Nitro-meta-xylene-sulfonic  acid.     VIII. 

Knoor,  308. 
Nitro-methane  and  diazo-benzene.  VIII . 

Levinstein,  Herbert,  320. 
Nitro-naphtho-quinone,  Action  of  anilin , 

para-toluidin    and    naphthyla- 

min  on.     VIII.  Neff,  337. 
Nitro-naphthylaniins.    VIII.  Flem- 

ming,  Paul,  269  ;  Purfiirst,  348. 
Nitro-nitroso-naphtol.    VIII.  Oser,  342. 
Nitro-palmitic  acid.    VIII.  Dreden,  261. 
Nitro  paraffins.     VIII.  Rust.  357. 
Nitro-para-phenylene-diamin,  D  e  r  i  v  a  - 

tives  of.     VIII.  Mann,  Kugen, 

326. 
Nitro-para-tolyl-phosphinic  acid.    VIII. 

Melchiker,  329. 
Nitro-phenolsand  chloro-acetone.  VIII. 

Brockerhof,  248. 
Nitro-phenolfe,     Oxidation    of.       VIII. 

Czerkis,  256. 
Nitro-phthalic  acid.     VIII.  Koch,  Ad., 

309;  Onnertz,  341  ;  Pluss,  346. 
Nitro-quinaldins,  Alkyl  halidsof.    VIII. 

Weil,  Leopold,  387. 
Nitrosaminic  acid.  Salts  of.    VIII.  Leh- 

mann,  Martin,  318. 
Nitrosamins.       VIII.     Apitzsch,     232; 

Strau.ss,  Emanuel,  376. 
Nitroso   and  diazo  compound.s.     VIII. 

I/ehnianu,  Martin,  318. 
Nitroso  compounds.     VIII.    Steinbock, 

H.,  373. 
Nitroso-benzeue.     VIII.    Biisdorf,  251  ; 

SzolaysUi,  378. 
andpara-toluenesulfinicaci<l.  VIII. 

Rising,  353. 
Nitroso-phenylene-diamin.     VIII.    Ber- 

tels,  241. 
Nitroso-pinene.      VIII.    Smythe,    371  ; 

Rojahn,  355. 
Nitroso-rosindone,  Reaction  of.     VIII. 

Cammerloher,  252. 
Nitrosyl-chlorid.     VIII.  Adlung,  230. 
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Nitro-tolmdio-sulfonic    acids.      VIII. 

Schracier,  364. 
Nitro-tolu-quiaoiin.   VIII.  Schroth, 365. 
Nitrous  acid.     VIII.  Greittherr,  aSi. 
Electrolytic    reduction    of.      VIII. 
Zccblin.  394. 
Nitrous  oxid.     VIII.     Pollak,  347. 
Nomenclature.      V.      Fonnulario,     86 ; 
Griinhut,  97. 
Spanish.     V.  Landa,  lai. 
No  no- di  lactone.     VIII.  Koeppen,  310. 


Octyl  compounds.  Normal.  VIII.  Li- 
Oilcakes,  Russian.  VIII.  Rohde,  E.,3Sj. 
Oils  and  fata.  V.  And^s,  41  ;  Anweisung, 

42 :  Askinson,  44  ;  Benedifct,  50  ; 

Gill,  A.,93:  Halpben,98;  Hop- 
kins, 108;  Hurst,  no;  Kitt,  115; 

Lef£vre,iZ4;  Lenkowitsch,i36; 

Oilmeu's   sundries,    145 ;    Oils, 

145  ;    Perl,    150  ;     Ferret,    150  ; 

Redwood,     157;     Villon,    188; 

Wright,    197.      VIII.    Uwko- 

witscta.  310. 
Oils,  Drying  of.     VIII.  Borries,  246. 
Olefin -ketones,  Diketones  fTom.     VIII. 

Berg,  Hans,  240. 
Oleic  acid  and  sulfur.     VIII.  Flieringa. 

269. 
Opianic    acid    and    cjano-acetic    acid. 

VIII.  Sienicki,369. 
Opium,   Alkaloids  of.     V.    Leroy,   136. 

VIII.   Atbanasescu,  233;   Kra- 

Optical  activity.     VIII.  Babel,  234. 
Organic  acids.     V.  Petersen,  151. 

Copper  sails  of.     VIII.  Frisch,  173. 
Estimation   of,  by   means  of  iodic 

aciii.     Vlll.  Galimard,  175. 
Organic  bases,  Mercury  double  salts  of. 

VIII.  Volansky,  384. 
Organic  chemistry.     V.    Altmann,  41  ; 

B£hal,5o:  Beilstein,5o;  Bemth- 

sen,  SI  ;  Berthelot,  51  ;  Cohen, 

70  ;  Dupont  and  Freundler,  78  ; 

Fischer,    E.,   84;     Freire,   87; 

Garrett,  90 ;    Gattermann,  90 ; 


Organic  cbemistry.      [Cont'd]. 

George,  91  ;  Griinaiu[,96;  Ban, 
100;  Hennnelmayr,  102  :  Hewitt, 
104 ;  Holleman,  107, 108  ;  Klein. 
115;  Koefoed.  1)6;  Krafft,  118; 
Kurzes  Repetitorium,  115; 
Lachman,  119  ;  Lassar-Coha, 
122  ;  Lehmann.  125  ;  Levy.  126  : 
Lobry,  128;  Magnanini,  iji  ; 
Meijer,  135  ;  Meyer,  137  ;  Mon- 
reu,  140;  Noyes.  William,  144: 
Oppenheimer,  146 :  Pasteur. 
148 ;  Perkin  and  Kipping,  150 ; 
Peter,  151  ;  Pinner,  153:  Por- 
cher,  154;  Ricbter,  159,  i6d: 
Rideal,  160;  Roscoeand  Schor- 
letnmer,  162 ;  Sadtler,  164; 
Skerty,  173  ;  Stadt,  176  ;  Sleen- 
t^tg.  177;  Vaubel,  187;  Wach- 
ter,  J89;  Wade,  John,  iSg: 
Wedekind,  192  ;  Wolff,  G.,  197. 

Organic  compounds  and  alkali-peisul- 
fates.    VIII.  Reiss,  351. 

Organic  compounds  and  faypoctaloroDS 
acid.     VIII.  Lauch,  317. 

Organic  compounds.  Electrochemical 
oxidation  of.  VIII.  Mehring, 
328. 

Origanum  majorana.     VIII.  Bilti,  242. 

Ortho-aldebydic  acids  and  cjano-acetic 
acid,  Condensation  of.  VIII. 
Wedel,  387. 

Ortho-aid  eh  yd  ic  acids  and  malo-nittil. 
Condensation  of  VIII.  Wedel, 
387. 

Ortho-aldebydic  acids.  Condensation  of. 
with  aceto-acetic  ester  and  ke- 
tones.    VIII.  Czamanski,  256. 

Ortho-aid ehydo-phenoxy  acids.  VIII. 
Cajar,  25  a. 

Ortho-  aldehydo  -phenoxy  derivative*. 
VIII.  Helbig,  290. 

Ortho- amido - azo  compounds.  VIII, 
Hartmann,  Ludwig,  a88. 

Ortho-amido-benzaldehyde.     VIII.  Ko- 
bylinski,  309. 
Condensation  product  from.     VIII. 
Schmook,  363. 

Ortbo-amido-benzaldoxims.  VIII.  De- 
muth,  2j8. 
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Ortho-amido-benzoic  acids.     VIII.  Bol- 
zano, 245. 
Ortho-amido-ditolyl-atnin.     VIII.   Wil- 

berg,  391. 
Ortho-amido-ketones.     VIII.    Drawert, 

261. 
Ortho-atnido-quinolin.     VIII.    Hiilsen- 

beck,  298. 
Ortho-amido-sal  icy  lie  acid.  VIII.  Zahn, 

Oscar,  394. 
Ortho-atnino-diphenyl-atnin  and  rhodi- 

zonic  acid.     VIII.   Duret,  262. 
Orthc-ana-  dimethyl  -  para-ethyl  -  quino- 

lin.     VIII.  Kapelusz,  305. 
Ortho-ana -dimethyl-quinaldin.     VIII. 

Liedtke,  321. 
Ortho-anisidin,  Action  of  ether  and  alu- 
minium  chlorid   on.      VIII. 

Eckert,  263. 
and    amido- sulfonic   acid.      VIII. 

Kownatzki,  311. 
Derivatives   of.       VIII.    Landsber- 

ger,  316. 
Ortho-azoxy-anisol.     VIII.  Starke,  373. 
Ortho-benzo-betain.  VIII.  Bolzano,  245. 
Ortho-bromo-ana-chloro-quinolin. 

VIII.  Haack,  285. 
Ortho-  chloro-  alio  -  meta-bromo-anilin. 

VIII.  Kuschel,  314. 
Ortho-chloro-ana-bromo-quipolin.  VIII. 

Kuschel,  314. 
Ortho  -  chloro  -  benzyl-hydrazin.     VIII. 

Pauli,  344. 
Ortho-chloro-toluene,  Chloro  phosphin 

of.     VIII.  Melchiker,  329. 
Ortho-cresol,  Action  of  ether  and  alumin- 
ium chlorid  on.     VIII.  Eckert, 

263. 
Ortho-cresol  and  bromin.      VIII.    He- 

denstrom,  289. 
Ortho-cyano-phenols.      VIII.    Walker, 

386. 
Ortho-diamido-benzo  -  phenone.      VIII. 

Bertram,  241. 
Ortho-diamido-dibenzyl,  Derivatives  of. 

VIII.     Holzinger,  297. 
Ortho-diamido-diphenic  acid.     VIII. 

Reden,  350. 
Ortho-diamido-stilbene,  Derivatives  of. 

VIII.     Holzinger,  297. 


Ortho-diamins  and  aromatic  ortho-alde- 

hydo  acids.  VIII.  Heiberg,  289. 

Ortho diamins,  Aromatic.   VIII.  Bladin, 

243. 
Ortho-diethyl-amido-phenol  and  nitrous 

acid.     VIII.  Berberich,  240. 

Ortho  -  diethyl  -benzyl-  amin  -carboxylic 
acid,  Reduction  of.  VIII. 
Brantl,  247. 

Ortho-di ketones.  VIII.  Backe,  Arnold, 
234 ;  Kastner,  305. 

Ortho-dimethyl-ana -para- quino  -  qui no- 
lin.     VIII.  Kupflfender,  314. 

Ortho-diniethyl-quinolin.  VIII.  Rose- 
brock,  355. 

Ortho-dinitro- phenyl -methane.  VIII. 
Bertram,  241. 

Ortho-ethoxv-azo-benzene.  VIII.  Franz, 
Georg,  271. 

Orthoform.     VIII.  Ruppert,  357. 

Orthoformic  ester  and  aromatic  amins. 
VIII.  Schwarzle,  367. 

Ortho-iodo-meta-ethyl-toluene,  lodoso, 
iodo,  and  iodonium  compounds 
of.     VIII.  Jahn,  Max,  301. 

Ortho  -  iodo  -  phen  etol ,  Derivatives  of. 
VIII.  Hinrichsen,  294. 

Ortho-iso-propyl-toluene.  VIII.  Sprink- 
meyer,  372. 

Ortho-meta-para  amido-benzoic  acids. 
VIII.  Neff,  337. 

Ortho  -  methoxy  -  benzaldehy  de.  Deriva- 
tives of.     VIII.  Irvine,  299. 

Ortho-methyl-ana-iodo-quinolin , lodoso, 
iodo,  and  iodonium  compounds 
of.     VIII.  Beck,  Hugo,  238. 
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Substitution  of.     VIII.    Wein- 

land,  387. 

and  the  fermentive  activity  of  the 

living  yea.st-cel^s.    VIII.  Rapp, 

349- 


4-42 


BIBLIOGRAPHY    OF   CHEMtSTSY. 


Oxygen.     [Cont'd.] 

combuation   method.  VI 1 1.    Leh- 

nert,  318. 

mreductionprocesses.  VIII.  Frcn- 

Molecular,    Ozidizing    action    of. 

VIII.  Herzog,  391. 
Oxygenated   bodies   and   acida,     VIII. 

Kalkmann,  304. 
Oxy  -  htemoglobin,    Cryatallization    of- 
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Para-toluyl-para-benzoic    acid.        VIII. 
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ger,  235. 
Para-tolyl-azin.     VIII.  Propfe,  348. 
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methyl  esters  of.     VIII.  Kilp, 

Aug.,  306. 
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Sudendorf,  377. 
Para-tolyl-naphthyl-aniin,     Derivatives 

of.     VIII.  Riibel,  356. 
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Manoukian,  326. 
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301. 
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Penta-glycol.     VIII.  Apcl,  232. 
Penta-methylene-dicarboxylic  acid,  Hy- 

drazid  of.     VIII.    Pringsheim, 

34B. 
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I  Pentane-tetra-carboxylic    acid,    Hydra- 
zids  and  azids  of.    VIII.   Gran- 
del,  281. 
j  Pentantrione.     VIII.  Baseball,  236. 
Penta-phenyl-cyclo-pentane,    Synthesis 

of.     VIII.*  Keller,  Bruno,  306. 
Pentosanes.      VIII.    Rimbach,     353; 

Schone.  364. 
Pentoses.     VIII.  Rimbach,  353. 
Pepper.     VIII.  Bauer,  PViedr.,  237. 
Pepsin.     VIII.  Korn,  311. 
Peptones.     V.  Paal,  147. 

from  egg  albumen.     VIII.  Merkel, 
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Eakle,  262. 

Per-iodic  acid.     VIII.  Ihre,  299. 

Permanganic  niolybdates.  VIII.  Samel- 
son,  358. 
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Persulfates.     VIII.  Kohen,  310. 

Alkaline.     VIII.  Mourgues,  334. 
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Phellandrene.     VIII.  Lauflfer,  317. 
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Derivatives   of.     VIII.    Frey,  272  ; 
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344. 
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344- 
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Phenol-phthalein.      VIII.    Burckhardt, 

251. 
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reaction.    VIII.  Behn,  Richard, 

239. 
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Phenyl-anilido-acetic  acid,  Derivatives 

of.     VIII.   Bruhn,  Bruno,  249. 
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Welsch,  389. 
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VIII.  Hagenburger,  286. 
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Phenyl-cinnamenyl-acrylic  acid,  Dibro- 
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and  hydroxylamin.     VIII.    Laske, 
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320. 
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VIII.   Borosini.  245. 
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Phenyl-hydrazin    and    carbonic    acid. 
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Phenyl-hydrazin    and    metallic    salts. 
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products  from.     VIII.   Bladin, 

243. 
Phenyl-hydrazin    derivatives,    Unsym- 
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Phenyl-hydrazins,  Sulfonation  of.  VIII. 
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345  ;  Schlenk,  361. 
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Bran,  247. 
and    o  X  y  -  benzaldehydes.      VIII. 

Ernst,  Richard,  266. 
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Phenyl -propargylic   aldehyde.       VIII. 
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Phenyl -propionic  acid,    Hydrazid    and 

azid  of.     VIII,  Jordan,  303. 
Phenyl-pyraiol.   VIII,  Hachumian,  285. 
Phenyl -pyrazolone  and  pbosphorus-oxy- 

chlorid,     VIII,  Rossmann,  350. 
Phenyl-pyrimidin,  VIII.  Schlenker,36i. 
Phenyl-quinolin.    VIII.  Nauas,  337, 
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Jabtonski.  Siegfried,  300. 
Phenyl-salicylate  and  alkali  persulfates. 

VIII.   Duntze,  363, 
Phenyl -selenic   acid.      VIII,    Stoecker, 

375- 
Phenyl -stilbazol,     VIII.   Dcbnel,  3j8. 
Phenyl-succinic  acid,  Btectrolysis  of  the 

ester  salts  of.    VIII.   Walden- 

berger.  386. 
Phenyl-succinic  acid.   Ester  acids  and 

anilic  acids  of,     VIII.  Hahn, 

Carl,  186. 
Phenyl -sulfo-acetic  acid.   Sulfone  com- 
pounds from,     VIII.  Claesson, 
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Phloro-gluc  in -ethers.     VIII.  Wolf,  39;. 
Pbosphamia   compounds,   Aromatic. 

VIII.  Arend,  33a 
Phosphate  glasses.      VIII.   Inwald.  3» 
Phosphates.     V.    Minozzi,    138.     VIII 

Schucht,  365. 
Phosphids,  Metallic.      V.  Granger,  gt. 

VIII.     Maronneau,  337, 
Phosphins.   Tertiary    aromatic.      VIII. 

Phosphoric  acid,      V,   Merz,  136, 
Esters  of.     V.   Cavallier.  66. 
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laff.  350 
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Jacoby,  Heinrich,  300. 
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Grebe, 96 ;  Lainer,  ISO ;  Zncker, 
199.     VIII.  Luther,  334. 
Photographic  chemistry.     Ill,   Colson. 
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VIII.  Davidis,  357. 
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VIII.  Wrotnowski,  394. 
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II.  Castell-P>ans,  6 ;  Sidersky, 
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Bromin  derivatives  of .     VIII.  Jahr- 

markt,  301. 
Dibromidsof.     VIII.  Holtschmidt, 

296. 
series,  Ketone-chlorids  and  methy- 

lene-quinonesin.     VIII.  Fries, 

Karl,  273. 
Stoichiometry.     I.    Zeitschrift,    5.     V. 

Biechele,   53;    Biehringer,  53; 

Boeke,  56  ;  Struniz,  178. 
Stones,   Artificial.     (StY  also  Cement.) 

V.  Stoffler,  178;  Tetmajer.  181. 
Strychnin.     Vlll.  Doctor,  260. 

Action  of  the  electric  current  on. 

VIII.  Oertel,  340. 

and  alkali-persulfate.    VIII.  Oertel, 

340. 
Brominated    acids    derived    from. 

VIII.  Briindelmayer,  249. 
Styrax,  Oriental  and  American.     VIII. 

Itallie,  299. 
Styrol,  Derivatives  of .   VIII.  Fanto,  267. 
Styrols.     VIII.  PierstorfT,  346. 
Suberone.     VIII.  Vollenhoveu,  384. 
Succinic  acid,  Alkylated.    VIII.  Schlei- 
cher, 361. 
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amins.     VHI.  Lutz,  324. 
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ammonia.     VIII.  Lutz,  324. 
Succinic  acid.  Phenyl  and  cresyl  esters 
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Succinimids.     VIII.  Stern,  375. 
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mann,  13 ;  Horsin-D^on,  17 ; 
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and  carbons.     VIII.  Kunheim,  314. 
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mid.     VIII.  Wolpert,  393. 
Sulfo-cyanates,  Metallic.    VIII.  Cuvier, 

256. 
Sulfo-cyanic  acids.     VIII.  Cuvier,  256. 
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VIII.  Fischer,  Ferdinand,  269. 
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10;  Tommasi,  10;  Woy,  11.  V. 
B^thoux,  52  ;  Bizarri,  55  :  Hal- 
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Chemical  Trade  Review.  223 ; 


SUBJECT-INDKX. 


457 


Technical  chemistry.     [Cont'd.] 

Cheniik  Polski,  223;  Chemisch- 
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Chimica  industriale,  223. 

Telluric  acid.     VIII.  Prause,  347. 
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Derivatives  of.     VIII.    Schroeder, 
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tones.    VIII.  Rust,  357. 
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355- 
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VIII.  Ekman,  264. 
Terephthalic  aldehydes.     VIII.  Oppen- 

heimer,  Hugo,  341. 
Terpene  compounds.     V.  Charabot,  66. 
Tcrpcne-hydrocarbon.       VIII.    Tholke, 

379- 
Terpenes.     V.  Heusler,  104;  Neumann, 

143.     VIII.  Bauer,  Carl,  237. 
Tertiary    bases,   Oxidation    of.      VIII. 

Auerbach,  M.,  234. 
Test  papers.  W  Cc»hn,  70. 
Tetra  -  amido  -  benzene.  Symmetrical. 

VIII.  Schedler,  360. 
Tetra-amido- phenol.  Derivatives  of. 

VIII.  Geese,  276. 
Tetra-bromo-quinolin.       VIII.     Frank, 

Leonhard,  271. 
Tetra-chloro-phenates.         VIII.     Gros- 

fillex,  2S3. 
Tetra-chloro  -  terephthalic  acid.     VIII. 

Kriedeniann,  273. 
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VIII.  Heizmann,  290. 
Tetra  -  hydro  -  carvone.  Derivatives   of. 

VIII.  Oehler.  340. 
Tetra  -  hydro  -  carvone  -  isoxim.     VIII. 

Fresenius,  Ludwig,  272. 
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peroxid.     VIII.    Maass,   Emil, 

325- 
Tetra-hydro-naphthoyl-piperidin.  VIII. 

Roth,  Walter,  356. 
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oxid.    VIII.  Maass,  Emil,  325. 


Tetra-hydro-cjuinolin  and  pyro-phos- 
phoryl.  VIII.  Schutte,Wenzel, 

365. 
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acids.     VIII.  Endres,  26«). 

Tetra-iodo-pyrrol.     VIII.  Jouve,  303. 

Tetra-ketones,  Aromatic.  VIII.  Wesen- 
berg,  390. 
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VIII.  Hutzler,  298. 
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drazids  and  azids  of.  VIII. 
Gran  del,  281. 
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244. 

Tetra-phenyl-cyclo  -pentane.  VIII. 
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Nickell,  338. 

Tetrazol.     VIII.  Paradies,  343. 
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112  ;  Johannesen,  113  ;  Jorgen- 
sen,    S    M.,    113;    Joly,    113 
Knight,  1 16  ;  Koppeschaar,ii8 
Krobatin,  118;  Kiihling,   119 
Laar,    119;    Langlebert,     122 
Lassar-Cohn,  123;  Lewes,  126 
Lezioni,   127;  L*Huillier,    127 
Lipp,    127 ;   Long,    128 ;   Luff 
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131  ;  Mai,  131  :  Marco,  132  ; 
Mas  y  Zaldaa.  133  ;  Mazzara, 
134  ;  Meijcrink,  135  :  Mirat, 
138 ;  Mittercgger,  13S  ;  Nich- 
olson, 143 ;  Oettli,  145  ;  Op- 
pelt,  146  ;  Ostwald,  146 ;  Par- 
rish,  148  ;  Partheil.  148  ;  Patti- 
son-Muir,  148  ;  P^cheux.  149  ; 
Perkin  and  Lean,  150 ;  Pinema, 
153;  Prescott  and  Sullivan,  155; 
Remsen,  158 :  Rodella,  161  ; 
Rodriguez,  161  ;  Roelants,  161  ; 
Roscoe  and  Schorlemmer,  162  ; 
Riidorff,  163  ;  Sad  tier  and  Cob- 
lentz,  164 ;  Santini,  167 ;  Sa- 
vini,  167  ;  Schutzenberger,  170 ; 
Schuyten,  170  ;  Schwanert,i7o  ; 
Sestini  and  Funaro,  171  ;  Sie- 
bert,  173  ;  Simon,  173  ;  Smith, 
A.,  174 ;  Smith  and  Hall,  174 ; 
Steiger,  177  ;  Stoeckenius,  177  ; 
Stockhardt,  177  ;  Taylor,  180; 
Tillman,  183;  Torre,  184  ;  Trau- 
miiller,  184  ;  Tyler,  186  ;  Var- 
ley,  187  ;  Volckmar,  188  ;  Wad- 
dell,  189  ;  Warnecke,  191  ;  Wil- 
brand,  194  ;  Young,  198. 

Textile  fabrics.  I.  Patent  Office,  5.  V. 
Briiggemann,  61  ;  Delessard, 
74 ;  Georgievics,  91  ;  Lauber, 
123;  Lowenthal,  128;  Pater- 
son,  148  ;  Persoz,  150  ;  Silber- 
mann,  173  ;  Witt,  196. 

Thallium.     L  Doan,  2. 

Thallium  chlorid  and  mercuric  cyan  id. 
VIII.  Burkart,  251. 

Thallium,  Cyanids  of.  VIII.  Benzian, 
240. 

Thallium,  Hydrogen  compounds  of. 
VIII.  Wiegand,  Carl,  391. 

Thallium  salts,  Toxicology  of.  VIII. 
Castex,  253. 

Thallium  sulfate.  Toxicology  of.     VIII. 

Theoretical  chemistry.  V.  Blaise,  55  ; 
Boltzmann,  57  ;  Bonnel,  58 ; 
Bryant,  61  ;  Chroustchoff,  08  ; 
Duhem,  77 ;  Dumas,  78 ;  Ed- 
wards, 79  ;  Gibbs,  J.,  92  ;  Gras- 
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aini,  96 ;  Hand,  99 ;  Hoff,  106 ; 
Hubner,  109;  Knnpper,  116: 
Koninck,  117;  Landolt,  121: 
Larmor,  122  ;  Mayow,  134  ; 
Meosel,  136  ;  Meyer,  Lothar, 
136;  Meyer,  Oscar,  136;  Munoz, 
141  ;  Nemst,  142 ;  Pfeiffer,  151  ; 
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Rippel,  161 ;  Rndorf,  163  :  Sau- 
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173 ;  Tilden,  183 ;  Weinstein, 
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Thermochemistry.       V.     Jnptner    and 
Toldt,  114. 

Thermodynamics.    V.  Buckingham,  62: 
Camot,  65;  Dnhem,  77. 

Thermometer.     III.  Bolton,  13, 
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Thiazin  dyes.     VIII.  Vesely,  383. 

Thiazolin.     VIII.  Saulmann,  359. 
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Thio-carbamid.     VIII.  Gminder,  278. 
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237. 
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345- 
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halogen  derivatives  of.     VIII. 

PfeiflFer,  Paul,  345. 


Titanic    acid,    Compounds    of.      VIII. 

Schiitte,  365. 
Titanium  compounds,  Organic.     VIII. 
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Tobacco.     V.  I^aurent,  123  ;  Memorial, 
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VIII.  Pitschke,  346. 
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Lars,  240 ;  Vallin,  383. 

Toluene,  Vapor  tension  of.    VIII.  Tocn- 
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Mehner,  Hans,  328. 

Toluidin,  Basic  nitroso  coni|x>unds  of. 
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